ANIMAL STUDIKS Qg A« H. ROPgQ. 1936-1943 ; 

Roffo (1936, 1937a) painted destructive distillates 

of Kentucky tobacco daily on the inner side of rabbits' ears. 

The watery fraction that boiled in the range 0°- 120° C. and 

that contained largely nitrogen bases produced no tumors during 

t any 

a period of ten months. The/fraction that boiled in the range 

120° - 350° C. produced papillomas in many animals within a 
period of seven months fAllowing the initiation of painting. 

These growths assumed the histologic character of squamous 
* y±kk±the li «n» epitheliomas within a period of xxxxx nine 


months foflowing the initiation pf painting. . Of. twenty animals 
painted with this tarry fraction, four died within the first 
month. The residual tar that boiled above 350° C. also 
produced carcinomas but with a lower. incidence than sbbl the 
125 - 350 ° fraction did. Spectrographic investigation of 
the tar fractions by Roffo (1937b) failed to demonstrate 
the presence of 1,2-benzanthracene, but/ did show the 
presence of other fused aromatic nuclei. 

Roffo (1938) obtained similiar results with 


Egyptian and Turkish tobaccos. In subsequent publications 

(1939a, 1939b, 1939e) he reported studies with nine varieties 

pf tobacco involving the painting the ears of rabbits every 

that boiled 


second day with a destructive distillate of tobacco jBodckisg 

papilloma occurred 

in the range 120° - 350° C. The firBt faultless kxkxxjkS at 


at 26 days and many tumors developed between the 40th and 
50th days. The tars from each variety of tobacco produced 
turaorB in most of the experimental animals, lirom the state¬ 
ments 6f Roffo, it must be inferred that many of these tumors 

he stated specifically that ten rabbits 


>ource: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 








period of eight' to fourteen months developed squamous cell 
carcinomas. 



Roffo (1939a, 1939b, 1939d) recorded detailed 
spectroscopic studies of the destructive distillates of 
tobacco heated at 380° C. he obtained absorption bands suggestive 
of bxnxpyrene. In a further paper, Roffo (1939e) reported 
the distillation of a product from tobacco tar having the 
full fluorescent spectra of benzpyrene. This product was 

g 

s'tronly carcinogenic for rabbits as shown by the formation 
of tumors that developed like carcinomas as judged by their 
expensive uubc invasive and destructive growth. Ihe animals 


usually died within one xx to two years after the start of 
the experiment, gnrt The initial lesions appeared earlier 
than when whole tobacco tar was used. Roffo concluded that 
the carcinogenic action of whole tobacco tar xx is due 
to its benzpyrene content. 

Roffo (1939d) used tar from nine different strains 
of tobacco ana Obtained a carcinogenic effect on rauult ears 
amounting in sense strains to as ranch as 100 percent. Ihe 
actien was reported to be strongest with TUrkien, Egyptian 
and jftdbx Kentucky tobaccos and with chewing tobaccos. It 
was less marked in varieties from Havana, Italy, Corrieates, 


Paraguay, Germany and Salta(?)• However with these latter 
varieties, carcinomatous growth was recorded in more than 
QMx jBXX * fifty percent of the anittpls. Roffo stated that the 
carcinogenic effects observed were a property of tar, not of 


icotine, and that tobacco tar 


147 




ehavee like co^l t 
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in all cases. Hyperkeratoses and papillomas developed first 
and after nine to ten months these were converted into 
pavement cell carcinfimas (infiltrative raalpighian epitheliocns). 
Koffo observed that only 100 to 150 grams of tobacco tar 
were required to produce these carcinogenic effects on the inner ay 
of the rabbit when painting was carried on every second day. 

He noted that a moderate human smoker of tobacco produces about 

840 grams of tar in a year. 

. v composition 

Hoffo (1939d) described the aJUbtynbi of the 

fractions obtained by the destructive distallation of 

tobacco ieaves. By his procudure three fraction were 

obtained! (1) On heading at 100-120°, there wxwxwfctariixwdx distillwd 

an aqueous liquid, dark yellow ia color and strohgly alkaline, 

and containing carbon monoxiaqrf and Hpx dioxide, amnonia, 

methyl alcohol, acetates, pyridine, methylpyrolidine, aldehydes, 

furfural and enjpyreumatic substances^ (2) On raising the 

o , alkaline, 

temperature to/ 350 for two hours there was was obtained solid/ ' 
resinous 

material containing carbon monoxide and dioxide, ammonium 
carbonate, succinates, fumarates, citrates, uncharacterized 
phenols, £>yxa± pyrrole and its derivatives, pyridine and 
methylpyrrolidine, derivatives of chlorophyll, stable hydrocarbons. 


phenanthrene, anthracene and benzpyrene, etc. (3) a non-volatile 

'ctTr-j i* f ca¬ 
rtel due containing salts of potassium and sodium including 

,carbonates, bicarbonates r 

nitrates/and j t ji.axi.d ew chlori 


a,nt 


chlorides, carbdn^ % used-ring hydrocarbons # 


% W Xb» »wi»x«IUix3BdbM Ur3 B Wj d ct«WT e Roffo reported that the amount of 
tar obtained from various tobaccos varied from 41 to 110 grams 


per kilogram of tobacco. The second fraction produced 

a 

carcinomatous growth in 98 percent of^rabb/its, the third 


fraction in about 70 percent, while the first, low boiling 


fraction 


jtivity, 


Source: https://www.industrydocuments.cfcsf.edu/docs/xqblOOOO 
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Roffo ( 1939 f, 1939 h) reported that tar f rom t c ba eco - a ne k fe produced 

' * -4c(,<jcc.o 

-V 1 11 ^Bubbling smoke through water/ 


as 


in a narghile pipe, or Altering the smoke through cotton, removed 

portion but not all of the carcinogenic auby b ano e s u The 

painted 


V.. 


tajy extracted from the water or from the cotton filte^ was 
on rabbits' ears every other day. Under these circumstances, the first 
papilloma was seen at 1*9 days and 8 rabbits developed tumors by X22. 2?0t»- 


day^f. At twelve months, each rabbit had from six to thirteen tumors, 
seme of which, were described as,.squambus' cell carcinomas*' ‘ • ' ' 1 

MbsUiV-O' P /( 

Roffo and Luchetta in 19lt0, jeaiinii^nH study it the hematfif e h& a p B O " 

i ^ A 

rabbits with nnTrirrr produced by tobacco tar. They reported that 

painting rabbits with tar obtained from the pyrogenic distillation of dry 

tobacco leaves did product t r eo ■ oon caj:. &a.i hgmat.ic alemanls underwent — 

ivnrc 6L$<i ,/> ^U- 

. A f -1 i / * /_JL 1 _ 


piore or less pronouncewchanges^ particularly the- erythrocyte^ w*SSHZ_ 
prnngntrd gadifiaatiag ItiJ Unt i tnr' 1 ' iT+ . ♦ 


/ 


Koffo (1940) reviewed gie earlier work and 
xntKtrt stated the conclusion that neoplastic prolifera¬ 
tions produced by tobacco tar in animals are more malignant 

than those induced by coal tar. furthermore* tars 

varieties of 

extracted from various/tobacco^f showed similiar carcino¬ 
genic characteristics, hoffo (1941a) again reviewed his 
earlier work with the addition of a small amount of additional 
animal experiments. When the skin of twenty rabbits was 
painted with the fraction obtained by the dry diB 


of tobacco at a temperature of about 100° C., no 


d«vftlonfld. 


BMp 


ilmili 


imh^r af rabbitfl 


WtA 


tillation 
lesions 
ainter 
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with the fraotion distilled at 120-135° c., two papillomas 
were produced which later developed into carcinomas. From 
this distillate Roffo reported the Isolation of benapyrene 

which proved highly carcinogenic in animals* 

. tl '& 

.* £7 ratspp.15 cc. of tobacco tar 

Roffo (19ibLb) d d w dwi etg r ed -op wa ^y/ SilgX^dp'flfXt^bA^eXtArXdAiiyxt^ 

per 120 prams of .body weight. V 

rat»X#«S#MIiigXI2expii{. This dosage of tar was relatively non-toxic as \ 

was proven by the longevity of the animals, some of them reacliing more 

fifty percent 

than two years of age* Gastric lesions developed in about of the 

A\ 

animals. Roffo stressed that it was essentially the glandular zone of 

. • . -the. rats*' stomach-which suffe.red most from the. action, of '.tobacco tar, 

although some hyperplastic papillomatous lesions were also found in the 

~f c-(~ C<* w C tO J 

squamous zone and even in the epithelial border. Cancer!zatidH of thgse~ 

only 

-ft cs^-gastric lesions was reported to take place/after a prolonged period of 

^ /< 

feeding* The first‘signs of the malignant process appeared maiBufriffWS - *' 

fifty percent 

one year after the start of the experiment* He—repor t e d th at in %£$, of 

the animals a variety of gastric lesions, however, developed after a 
five thirty 

period varying from $ to 3® months* 


Roffo (1942a) reported that tumors induced 
on the ears of 

by tobacco tar gj( 1,000 rabbits were carcinomata. However, 
maBeive - sarcoma 

in one animal a^tumor of the fusocellulai/type had developed. 

This had appeared on the 49th day following the initiation 

of painting. Carcinomas wqre also evolved. The animal died 

^ fcjgg 

on the 360th day, the sarcoma having reached fat centimeters 


in diameter* fiofffo concluded that tobacco tar haB a carcino 
genic jeffect upon the basi<^ ti^suqe of |tbfl organism, namely 



W 
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t/ ''2.W- 


. { g-Cffactt* f 

Roffo (19U2b) eAll'UfiCed tobacco dM^with organic solvents such 

ft-T” <3 

as alcohol, chloroform, acetone, petroleum/ ether, paraffin, «i*k*bens/ne. 

[^mr a nliff^ll r l n I 1 II was able to elim- 

c*n 

inate substances which generate carcinogenic hydrocarbons w ith combustion 

or destructive distillation of the tobacco,. These substances were found 

especially to be among the phytosterols. Phytosterols were stated to con¬ 
fer, in/ 

stitute approximately 0.53\ of the dry substances in black tobacco, and 

.•0*78* in the golden, variety. - ■ These- percentages are large as; compared with 

C-/a biA'uvf 

extracts from food plants, for i n s tanc e the potato, withO. 151,_ cabbage 

P*'*/ {"Unt fly y a V, 

with 0.12&, oats with 0.20*, and squash with O.lo^. ^^erisrerits-Wtlu-tar. 

is I v«P> t ~1~u v— ; 

oxtrao ted. ift-tha manner dencpibed chewed was only mildly carcino¬ 

id 




fc> Vv; 

s _ y u * \ 


genic as compared with whole tar The tu- 

WiA ?*1 r*L if(. YC -fj (A/O) 

mors in the exoerimental animal* ««*■ acgaaefc4ag^fcamfia£f£K » anatomicaiTand 

, f\ ^ K 

histological keratosic papillomata which failed to develop into cancer. 

yfeiimals, treated with the extracted tar, lived longer 


XI_X >__ J__L , 1 _* X U —1. _ -\ - X_ o.._ i * _ 1 . * _ _ r% l 1 n 
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*<?<«*'■• C ' ^ 

Roffo (19ii3a) injected tobacco tar w m s ct d.;.- into the lung 

CL <^"1 , ^ A tx. 

parenchyma of *r aaiaal awr u» the end 

J/C 4^ «h _ , „ 

of eight months vi**-the animal w a u hllbcn] and^autopsi^* four 
small tumors were observed at the site of the inject ion, all 
having the character of squamous cell carcinomas with horny 
globu}esj 

...... Roffo • (l?h3b)-.reported, the. appearance. of._djst.ant-met-a stapes .by __ . 

painting the ears cf a single rabbit with tar from the destructive 
distillation of tobacco for a period of 382 days. 

A. E. Roffo, Jr. (1938) r-a per taxi a spectrographic study of 
blood from rabbits and from human smokers. In one set of control 
animals carbon moncxide was determined in known dilutions of hemo- 

Ta 0 n< 2 - 

globin. rite*’ experimental group of animals of equal age and weight 
administered tobacco smoke ir.tranasally each day for a period 

of 2 l/T months. Spectrographic examination of the blood for carbon 

I i 5 ? V 

monoxide at intervals of days showed that it was not present 

in the controls, while in those inhaling tobacco smoke carbon 
monoxide v/as present in *irect proportion to the amounts of sr.cke 
inhaled. This increase varied from 0.1C22 to 0.3?li7 cubic centimeters 
per ICO cubic centimeters of blco-1 during the extremes of the smoking 
period. In further work, A. K. Roffo, Jr. (1938, 19ul) extended these 


findings to human subjects some 
smokers and some.non-smokers; r 


c 4 k< r* A. if -l n <- <* 


some 


y-v* ^ 

irban dw ” 


pme liv 
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of persona exposed to either tobacco cir.oke or city air. This worker 

{fa. 

felt that although*carbon monoxide blood levels observed were far 

r s 

below the toxic dose, the slow and chronic asphyxia created might 
possibly prepare the ground for cancer production or stimulate the 
growth of existing carcinomata. 
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s*M * 


offTOgfeCco 




nbisJW‘j^£"’ ■$ 

it* 7 


Sugiura, in 19 UO, heated leaf tobacco in an iron still at from 100° C. 


to 500° C., then at from 500° to 900° C., collecting the products of each 

/n +*•& 


'distillation. Subcutaneous or intermuscular injection of 0.1 cc. of either 


distillate killed youn<^ adult rats or mice within one hour with violent 
convulsions being observed. Groups -ef fc&ce were painted twice weekly with 


the distillates. With the £00° to 900° Ci distillate, one case of squamous 


• . -&vf ' 5ctv-^v/i»a, ’j/fik'JA *4 -y , 

ell carcinoma developed in a -e orioo of 168 Bragg albino mice. This car- 


cell carcinoma developed in a -e orioo of 168 Bragg albino mice. This car- 

A W4JSC 

cinoma appeared in «iee painted for 315 days, the normal life span of this 


strain of mice being 90 to $00 days. Using -the oily mixture of both dis¬ 


tillates, this worker painted the skin of C57 black mice and of dba mice 

H* 

as well as the ears of Wistar rats and rabbits of common stock with to- 


4+ ikno sivaint 41*1 iptcu-i 

bacco tar for periods up to 63 weeks* In no v a nim al was a cancerous 


change observed. The proliferation capacity of mouse sarcoma 180 and 

<3l g r €. 

cYrmr^.Ti^Vil -f wno unnffopf.oH hr rr + nr* or* Vnr n n-J 


Flexner-Joblin^rat ^arcoma was unaffected by tobacco tar or by a nicotine 


Sugturo. v i i j . 

solution brought to pH 7it. c Thai "teC^cco L*~\ 0 -l. 

fvyl-4 <v V/<V 3 WhK Ca»c«wo 

o Flory in 19U1 reviewed 1 t.hf* ntcra+mvi ao— 


‘the literature de— 


mW BBA I a idet • \ I ... and reported further studies on the production of 


tumors in animals under the influence of tobacco tars. Twelve rabbits 
were painted on the ears.with tar produced by the destructive distilla- 

T- MlJb, 

tion of tobacco at 350°^ 700° C^.Eetween >Hf- h9Jprf and 19^K dayf all the 


rabbits developed tumors at the 


2l$& 


of painting* The rabbits lived 


^ron 238 to over 660 days. Sixty-eight of the tumors were examined histo- 


H'l 


logically and were reported to'be papillomas; and ^ were reported to be 
carcinomatoid tumors# No carcinomas v^ere produced# 
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more slowly than the 350° to 700° C. tar. Forty of these tumors were 

papillomas and^carcinomatoid tumors. Twenty-four rabbits were painted 

* 

with tar obtained by smoking tobacco in pipes. ' Tumors were produced in 
from 37 to 37k days in 22 out of the 2k rabbits. Seven animals lived 
over 6k0 days. Thirty-six tumors from this source examined histologically 
were papillomas and two were carcinomatoid tumors. Again, no carcinomas 


v r 

c 




were, produced...The tar obtained in .either manner produced tumors less 

**’•"*• ' &.ei r hcdW'!2e<A _— 

readily when painted on mice, but the e fenic e ti n ^ 350 O v&3 700° C. distillate 

CiQ)\t ^ 

produced,#papillomas and one squamous cell carcinoma v/hich -arose at 8.5 


months when JLk mice were alive out of an original series of k6. Denicotin- 
ized pipe tar in mice produced two papillomas and one squamous cell car¬ 
cinoma which arose at 17 months when 22 mice were alive out of an original 

*itC sKi« /*» u lux fU* 

series of 60 mice^Floiy also discussed in detail the classification of 

^ l.t miw 

tar tumors. Following the terminology of Rous and Kidd (3$5w)^he divides 

•f 0 V* ** 

tar induced rabbit tumors into ^groups: common papillomas, frill horns, 

CurCthoidsb 

carcinoidfl and carcinomas. By J oapciim^ids /are meant tumors which have the 
morphology of squamous cell carcinomas, yet vanish or assume a benign.form 
when .off. Th es e t umor s are also, referred duo by Rou e and Kid d 

and Jsy Fi ery ns o aroinom a toid . All these workers are in agreement that 
extreme anaplasia of a locally invasive nature may raise the question of 
malignancy but not-establish it beyond question. The only true criterion 
for a carcinoma of the ear of a rabbit is a metastasis to a lymph node or 
other distant site, or the existence of a tumor that is transplantable. 

Ulceration, local destruction of the ear and local lymphatic vessels may 


- Ik - 
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all occur in carcincmatoid tumors 


7 , 


S. 


’O' 


• The original article of Flory 
should be consulted for full histological detailso It should be 
pointed out that Flory questioned many of the earlier observations 
concerning the carcinogenicity of coal tars holding that many re- 
ported carcinomas may v.ell have been merely carcinomatoid tumors# 
Flory concluded that by painting destructive distillates 
of tobacco and pipe tars on rabbits proved carcinomas have never 
‘been produced, but only papillomas and carciriomatoid*tumors• 
,r PapilloinatoU3 grov/ths", he stated, "fee produced by known carcino- 

A 

genic agents before the true carcinomas appear, but these benign 
tumors have not been proved to be any indication of the carcino¬ 
genic activity of the substance producing them.” As two squamous 
cell carcinomas v;ere developed by painting mice of the same stock 
with tobacco tars or destructive distillates, Flory concluded that 
both have a low carcinogenic activity# 

Grace, in a series of papers (191*3^^ 19u3b, 19U;)> attempted 
to coordinate any possible relationship between the deposition of 
tar in the bronchial vessels after cigarette smoking and lung cancer# 
He citejL at length some of the salient points of Hcffo 1 ? work, but 
presents no additional animal work, q] i r,i cl servatioRs 

dismissed jiAy another paint Jnr eview 

Lorens and co-workers in 19ii3 reported a study of the effects 

C t<i 4 // 

of breathing U&x&gc smoke on strain A mice# An automatic tobacco 
achine v-'as used to expose nice for several hour.; daily to 


ittps: /jndustrydocuments.ucsf.edu/doc$/xQblQQ£lQ 
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Sfr4«« 'A 

tobacco smoke. Ninety-seven control and the same number of a xp a ri — 


V. 


aaafcal mice (jti'tiiw*) of both sexes v/ere kept in a chamber through 

/» tf3 (***' ***' 

which the smoke passed for S^m 25 to 250 days.. The average smoke 

f* 'Z' j 

4 *<X 

content of the air in the chamber was one milligram per liter^ the 
amount of tar deposited in the respiratory passages of any one mouse 
during the entire experimental period was calculated to be approxi- 
raately 0.5 gwa. Lorens and his co-workers reported that no^Lung 
tumorp were induced bv the tobacco tar, the average number of spon¬ 
taneous pulmonary tumors was the same in both the experimental and 


. oontrblrnic'e.'^On autopsy, pigmented, foci .were observed .in. the lungs 
of all mice exposed to tobacco smoke for more than three months, 
probably indicated areas of deposited tar. A few experimental ani¬ 
mals showed inflammatory lesions of the stomach and duodenum. 




apparently unpublished work of the National Cancer 


Institute has been^recentlj/citecfby Maisel (1950) and in a 
news release (Anonymous, 19p0g)*tobacco tar was injected 

under the skin of one group of mice, suspended in the drink-' 

/ 

ing water of another group, and in a f arth er group, a tobacco 
tar suspension was injected repeatedly into the blood stream 
so that tar particles would be lodged in the lungs, and all 
of the mice so treated remained as tumor-free as their control 
litter mates. 


f 





Source: https://www.industrydoci| 
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Campbell (l$>Wi) 1 m wqwrtlHWlW ffTTPftageo umul u Aft ta nl a t m. 
.hy wtee reported that neither alcohol in the KHBktKg drinking \ 
water in moderate amounts nor inhalation of tobacco smoke had any 


In rw icr 

ipon the 


e action of inhaled anthracite coal dust on the 
fibrous tissue of the lung# 


effect upon 

rv 


Haag and co-workers (19 U&) exposed a group of sixteen white 




rats (twelve females, four males )(from weaning age^to cigarette 


smoke fourteen times daily at half-hour intervals'for their 
entire life span# The smoke was generated by a multiple cigarette 
smoking machine constructed to simulate human smoking. One control 
group of rats was kept in cages in an animal room, and a second 
group wa3 kept like the experimental animals except for smoking# 

The life span of the smoking group was 6h2 days, of the smoke 
controls Shh days and of the cage controls 631 day3# Necropsy 
observations demonstrated no lesions peculiar to any of the three 
groups. 


\ 

\ 




* 
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Neal, McDougle and Sweets (I9ii9) implanted into the orbital 
sinus of four domestic fowls "the residue material accumulated 
in the howl of a tobacco pipe". After 771 days, no neoplasms were 
produced at the site of implar^ion, and in a similar experiment, 
no neoplasms were produced by implantation of 1,2,5,6-dibenzanthracene, 
Kemler and Graham (1950) attempted to ascertain whether the 
sex preference of lung cancer was real or only apparent. The tech¬ 
nique of Greene was employed involving the transplantation of human 
lung cancer tissue into the anterior chamber of the eyes of female 
or male guinea pigs. The female animals could be made more ’female' 
by previous administration of female hormones, and similarly, the 
•male- animals -muni made more 'male', by administration of male hormones. 
In this technique, where a true sex difference in a given cancer is 
present, the percent success in transplantation of it on to the eye 
of the two sexes will vary. However, these workers found with 
human lung cancer no significant difference in the number of takes* 
in the female and male animals. They concluded that this finding 
suggests that no true sex difference may exist in lung cancer with 
regard to susceptibility. 
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STUDIES OK TOBACCO AS A POSSIBLE MaOPLASTIC AG.ehT 

(adapted in part from Flory, 1941) 

(See footnote for explanation of abbreviations) 


Author & Yr. 
of Publication 

Brosch, 1900 


Tobacco 1 Mode ofZ 
Form Used Adminsti 

Tob. juice Pa., sk. 


Mode of2 Animal? Dura;4 Besult8 v 
Adminstr. Species -tion _ 

Pa., sk. 0.p,rab. ? Prolif. 


Zborowski,1908 

Cig. smoke 

Inhal. 

JC rab. 5 7-180 

D 

2 died after 

57 & 66 D, 2 
killed at 129 
ic 180 D; no 
atypical growth 

Stocker & Yacker, 
1910 

lyridine fr. 
tob. smoke 

Pa.,e3rs 

Bab. 7 

Epithelial 

growth 

Yacker & Schmin-• 
eke, 1911, 1912 

lob, pipe- 
tars 

■Inject., 
ears 

. Bab.' . 21. D . . 

Prolif. • 

Hoffman et al. , 
1923a 

Tob. tar, 
denicot. 

Pa., sk. 

Mice 80 D( 7) 

Hair loss, 
ho proxif. 

Hoffman et al., 
1923b 

M M 

Pa., sk. 

Fow 1> ? 

hyperkera¬ 

tosis 

Bergerhoff, 

1923 (?) 

Tob. tar 
denicot. 

la. ek.(?) 

-lice So v 

Mo atypica 1 
grow tn 

Helwig, 1928 

Tob. pipe 
tar 

Inject. 

Bab. 4 M 

Prolif. 

n * 

Nic.-free 
extr. of 
pipe tar 

Pa., £ k« 

Mice 6-10 

M 

Benign 

Ulcers 

" * 

400-500°C. 
destr. diet. 

. of tob. 

Pa., sk. 

Mice naaxixJT 
6-10 M 

Benign 

ulcers 

Ieitch, cited ly 
Helwig, 1928 

Chloroform 
extr. of 
tob. tar 

Pa. 

7 7 

Ulceration, bu i 
no prolif. 


liertenB, 1930, 
Mertens, 1941 


Boffo, 1930a, 
1930b, 1931a 




Cig. smoke Inhal. 


Cig. emoke 
& coal tar 
Pa. of Bkin 

Tob. emoke 

Conk. tob. 
emoke 


Inhal. 


Blow on 
ifp 

Pa.I, ear 


Mice >149 D 


Mice pp to 
4 75 


Bab. 7 
Bab. 6-6 M 


In 125 mice, 

1 ad eno- 

carcinoma , 
no metastasis 

ho pulmonary 
g row thB 

Occasional oral 
1 eukoplakia 
Papillary ca. 
on ear 

ho lesions 
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Author & Yr. 
of Publication 

Tobacco^ 

_ Form Used 

Mode of 2 
Adminstr. 

Animal 2 

Species 

» 

Dura 4 Results 5 
-tion 

Chikamatsu, 1931 Tob. tars 

Pa., ears 

Rab 

225 D Cancroid of ear 

H M 

ft ft 

lb., ski 

Mice 

? No results 

recorded 

Cooper et &1., 
1932 

XoIk ftpe 
tars extr. 

& destr* diet. 

Pa., sk. 

Mice 

23 M In 50 mice, 

1 ca. 

Roffo, 1931b, 
1932 

Jet of tob. 
smoke 

Imping., 
eaxr 

Rab. 

3 Y 1 ca. in 10 

rab., metastases 

Roffo, 1932 

Pill of tob. 
tar 

Implant., 
bladder 

Rats 

8-1CM Neoplastic-like 
lesions 

Aforatti, 1932 

«' ’ * ■ 

Cigars 

Nicotine • 

Implant, Logs 

gallbladder aiBgff 
Inject,','' • • Doge, 

breast 

? Chron i c Inf 1b m- 

/ taa tic he xjooqucx 

• Chroni c Inf la ca¬ 
fe ' mation 

Bo gen & Loomis, 
1932 

Tar denicot. 
fr. destr. 
diet, of tob.. 

Pat, sk. 

Rab. 6- No effect 

& Mice 12 M 

McNally, 1932 

M ft 

Tob. tar. 

H2O sol. of 

Pa., sk.. Rats 

Spray mouth Rats 

110 D Too toxic. 

97 D No effect. 


tob. smoke 


Xuf 1934si 

1934b 

Tar from tob. jfrtePa. , ears 

comb. 1 ear Sc 
coal tar other 

Rab, 

148-182 3 of 8 rab. 

D develop ca. on 

tob. ear, but 
ca. on coal tar 
ear earlier 

ft ft 

N 

HfiO sol. of tob. Pa., ears 
smoke 

Rab. 

? 

No effect 

Schflrch & 
terstein, 

% 

life 

Tar denicot. Pa. • sk. 

fr. cigar smoke . 
a lone or with 
thermal injury 

Mice 

258- 

635D 

No tumors 

11 

N 

Distillates of Pa., sk. 

above tar 

Mice 

60-480 

D 

No tumors 

n 

ft 

Coal tar to 1 Pa. , ear5 

ear until warts, 
amputated, then 
cigar smoke tar 
to other ear 

ifeb. 

918 It 

Ca. in 1 rab. 
a t 3 44 D, 
warts in 4 6 
at 916 D. 


As above -with." Pa., ear> 
coal tar then tob. 
tar 


48 M Ca. in 1 rab., 
^art B^n^WUan. t~ 

.C . I 


Sctirch Sc Win- 
terstein, 1937 


Rab 










Author & Tr. 
ot Publication— _ 

Tobacco 1 i&de of 2 
Fora ueed ftdminstr. 

Afclmal 3 

Sreciee 

huraiteH 

-tion 

n/ 

ReBulte 

Campbell, 1934, 1936 cig. smoke 

Inhal. 

■ice 

- 

Ro sign if. diff 
in ca. reep onse 
of exptl mice 
and controls 

Campbell, 1934,'36, 

*39 cig. smoke 
tar 

• 9 sk* ULLcg 

16 M 

1 ca. (?} 

Taki (See Kinoehita 
1937) 

, tob. pipe 
tar denlcot. 

Pa. 

nice 

130 D 

2 ca., m 3 
papillomas 

Roffo, 1936, 1937 

tars from 

fh. 

Rab. 

9 a 

Squamous 


destruct. diet, 
of tob. 


epitheliomas 


Roffo, 1938 
RoffOf 1939e 


as above 


Pa. ,ears Rab. 8-141 Squamous cell 

• . ca. in IQ rab.. 


fused-ring fa.» ears Rab. ? Initial lesions 


hydrocarbon 
from fxm 
tare as above 


earlier than 
with whole tar 


Roff Ot 1938f,1939h tare from jadt. p a ., ears Rab. 12 M Squamous cell 


jBM ittjq a u pt** 

HgO sol* of 
tob. smoke, car 
from filtering 
8 ame thru cotton 


ca. in 6 rab. 


Roffo, 1941b 

Roffo, 1942a 


tare from diet, fed 
of tob. 


Rats x- 2 Y ^stric ca. 

and other lee 
1 ons 


as above 


Roff o, 1943a 
Roff Of 1943b 


as above 
as above 





s above 
00-900° 
di 8 t 


lx* of 100- 
500° and soo 


Pa. , ear^. 

Rab. 

1 Y 1 massive 

fusocellular 
sarcoma of ear 
in 1,000 rab. 
and many ca. 

Injected 
lung J 

Rat 

8 if 4 tumors at 
inject site 

Pa. , ear> 

Rab. 

38£h 1 ca. of ear 

with distant 
raetastaies 

fa., sk$* 

lice 

3151) 1 ca. in 

168 mice 

Pa., ski* 

nice. 

up to no effects 

cream— 

_Jtets, 

65 W 
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Author & Vr. 
of Publication 

Flory, 1941 


Tobacco 1 Me 
Fong used Ad 
Destruct. 
diet* of tob. 
350-700° 
fraction 


Mode of 
Adminstr. 


Animal 


ears Eab. 


lAira 
“tion 
238- 
6S0 D 




as above, 

130-350° 

fraction 


a b above, 
denicot., 
350-700° 
fraction 


Fttpe tar, 
Denicot. 


Fa., bIc. 


Fa., sic. 


In 10 rab., a 11 
develop card no - 
matoid tumors 
& papi Ilona s , but 
no ca. 


Fa., ears 


Eab. 640 D In 16 Of 17 rab. 

papillomas & car¬ 
cinoma to id tumor 8 
but develop more 
s lowly than w ith 
higher fraction* 
no ca. 

Mice 8.5 a Of 46 mice, 14 * 
a live at 6.5 it. 
Then 1 Bqjamous 
cell ca. and 8 
• ' . •'papillomas. . .. 

Mice 17 M Of 60 mice, 22 

alive at 17 M, then 
2 papillomas &. 

1 squamous cell 


Lorenz, 1943 


Hat* Cancer Inst* 
(see Maisel, 1950; 
Anon., 1950g) 


Tob. smoke Inhal. 


Tob. tar 


Mice 2 5-250 v No eignif. ca. 

response 


1) Inject Mice 
skin;2)inject 
blood stream; 

3) in drinking 


No 8ignif. ca 
response 


Haag/et al., 1946 Tob. smoke Inhal. 


Eats 642 D No ca. reepfcnBe. 


Neal et al., 1949 


Eesidue from Implant., FowIb 771 D 
tob. pipe orbital 
s inus 


No neoplasm. 


Abbreviationss 1) Cig. - cigarette; cond. - condensed; denicot. - 
denlcotinized; destr. - destructive; diet. - distillation or distillate; 
extr. - extraot(ed); fr. - from; mix. - mixture; nic. - nicotine; 
pa. - painting; tob. - tobacco. 

2) Imping. - impingment; implant. - implantation; 
inhal. - inhalation^ inject. - injection; fa. - painting; sk. - skin. 

3) G. p. - guinea pig; rab. - rabbit. 

41 D - day; M - month; Y - year. 

5 ; Ca. - carcinoma (or carcinogenic when used as ad¬ 
jective); D-“day; diff. - difference; M- month; prolif. - prolifera¬ 
tion; rab. - rabbit; tob. - tobacco; slgnif. - significant or significance. 
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Many of tfee studies alleging the production 


of malignant neoplaaos in animals by tobacco $ars can be 


criticized adversely. 

?oi4#win(j the work of Flory (1941) discussed 


above, much of the earlier work can be questioned on 


histological grounds. It is clear that pw prior to the 
restudjr^of^hietological classifications after Yamagiwa and 


Ichikawa (19181 by Rous. a nd. Kidd.(1939, 1940, 

may ; have been. ••• • 

1941)) many skin neoplasms nix imperfectly classified. 


Reported carcinomas of earlier workers may well have been 
carcinomatoid tumors only and not truly malignant. A large 


amount of experimental 


work suggests that it is difficult 


to induce cancer in rabbits by tars from any sourceTwhich fulfills 


all thj 


Iteria of malignancy. 


fenwith eo potent a carcino¬ 


genic agent as pure benzpyrenes, the rate of carcinoma production 
in rabbits is extremely low( Rrunscbwig and co-workers, 1940; 
Schflrch and Winterstein, 1935a, 1935b; Schurch, 1939). Ihe 


statement of Flory^iu^this connection is worthy cf extended 


oitation* 


ir »Yhat then is the status of these carcinomatoid tumors? 

In this work with tobacco tars evidence does net indicate 
v/hat the ultimate fate of these tumors would have been* 

L'ost of the tumors were identified only at autopsy, al¬ 
though some were seen very early in the painting period# 

It is of importance to note the absence of definite metas- 
tases in all 11 animals with carcinomatoid tumors# It was 
not proved that such tumors could produce distant metastases, 
In view of the work of Rous and Kidd it would seen likely 
that the invasive behavior of these tumors depended on the 
repeated application of an extrinsic stimulus rather than 
on an intrinsic capacity for unrestricted growth# There is 
no pvidence that the production of these carcinomatoid tu- 
in rabbits is an indication of carcinogenic activity 
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It is interesting to note that apparently no 
worker has claimed the production of a carcinoma^by & he 
application of combustion products of tobacco, that proved 
capable of transplantation - a critical test of true 
malignancy. Jasd only Roffo (1942a, 1943b) has enjphasized 
the production of neoplastic growth accompanied by meta¬ 
stasis to distant sites - a further testj^ of true malignancy. 

Plory (1941) commented directly regarding the 
work of xxx Roffo that some oftumors seen by the latter 
and called carcinomas seem to be only carcinomatoid in 
character. The histological findings of Roffo in other 
animal work relating to the effect of cholesterol on tumor 
production has been criticized severely by Klein and Palmer 
(1941), by Cook and Kennaway (1940), by Kirby (1943, 1944, 
1945) and by Poulsen (1949) and some of these workers have 
questioned the accuracy of Roffo's chemical and spectral 
identification of carcinogens in substances heated to 
high temperature. Recently Waller (1949) inabstract 
of work apparently in progress on the benzpyrene content 
of air, dusts, soots, etc. has stated that no evidence 
has been found as yet of any production of benzpyrene 
in the combustion of tobacco. 

i • A further valid criticism of o erto ln of 
Roffo's ww Ev and ttaa* of various other workers id that 
experiments involving tobacco tars produced by the 
destructive distillation of tobacco are unrealistic 
with refeard to the smoking process. Temperatures employed 
in nsny dry distillations were at or beyond the extreme 
temperature range seen in the smoking process and the 
exposure of the tobacco to these temperatures 


ouuTce: mips.//www.inausiryuocumems.ucsT.6au/oocs/x 


. — *%. jn 

1 

/73 A 







nmO 

during the distillation 4& a natter of hours rather than 
sat seconds. Certain of the stills employed in such 
d4aAatafefc** distillations involve the use ef a free 
flame for heating* which makes local x i a xzwfcx x tin a gx 
superheating possible and the attainment of local' 
temperatures in excess of those usually observed in the 
smoking process, furthermore* the absents of oxygen 
in the distillation process x obviously alters the 
distribution and nature of the products obtained from 
those seen in the smoking process. 

Some of the experimental work suffers 
the additional difficulty that the strains of the rats 
and mice employed were not al..ays specified and ocasionally 
even such important data as the duration of the experiment, 

fk .Ct '1 

the number of animals employed ^or the frequency of 

* 1 

painting or other exposure are lacking. It is important 
to observe in this connection that lynch (1933, 1935), 
Andervont (1938* 1940) and Greenstein (1947) have reported 
considerable variation in the susceptibility of various 
strains of-rats and mice to the induction of tumord by 
tars and other carcinogenic agents. 

It is also noteworthy that much of the animal 
work reported is xjtx somewhat unrealistic with regard to the 
smoking habits of man. Ihe only extensive* studies made 
with animals confined to an atmosphere of smoke for many 


months jtejaoyhxiiaiJifexxjdwxjtxxaB (Campbell, 1936; Liertens* 
1930, 1941; Lorenz, 1943; Haag and co-workers (1946) have 
demonstrated no signific 


Source: https://www.industn 
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/?#- 

production of tumors of the smoking tract af - 

of even inbred strains susceptible to pulmonary tumorE. 
lynch (1933, 1935) and Andervcnt (1938, 1940) have 
demonstrated that the influence of chemical agents on 
carcinogenesis varies markedly according to the route 
of administration. A given agent may induce a carcinogenic 
response when applied to the skin, but this provides no assurance 
that the same «gent would induce lung neoplasms when 
administered in the gad or smoke phase* 


It should be pointed out, however, that 

the inability to demonstrate a significant carcinogenic 

activity for the combustion products of tobacco t (or 

certain species 

for any other material) in Afee animal/does not constitute 
unequivocal proof that these products could not display Buch 
an activity in other species of afeimals or in man. 2he life 
span of the usual experimental animal is so short that chronic 
exposure to a very weak carcinogen or a strong one in very 
low concentration often fails to inddce a significant 
cn carcinogenic response (see Stern and Wlllheinj* .1943; 
Greenstein, 1947; and papers of Campbell)* 






Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 











■uctracts of tobacco and its: combustion 

products have been applied to various parte of many species 

q 7t'ci /- 

of animals for lor.r periods in an attempt to -d^UU-l-t a 
neoplastic response. .’/any of these experiments have yielded 

i data primarily because of faklty experimental 
methods ana because of the employment of questionable 
criteria for determining the presence of true malignancy. 

Only a small minority of the investigators 
working with tobacco tars or condensed whole smoke have 

reported any significant neoplastic response, Ir. contrast, 
none of the studies in which anirals were exposed to 

tobacco smoke ever periods up to almost two years has 



i i 7 v TV^'i^a V<S/?ai s C. 

ep9rted the-^proti u c tlon - o f canc e rou s growt - h . 


It might be arhued that the experimental 
procedures employed were not sufficient rigorous to 

elfcit- But > be 1 _ . 

el liO ' H r the response, ^te^this as it may, it » must hsL 

t 

emphasized that the animal studies reported to date 

a ooQyfcain<A<juu*>vajj»IP a 

. • have failed to carcinogenic 

activity for tobacco or its combustion product's. 




Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 
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A large number of -na-ners ranging from 
■hr undocumented assertions to extended « t m ±$ttxttx M± J 75 

statistical studies have alleged an association between 
the intensity and/or the deration of tobacco smoking 
and the incidence of lung cancer. In the present . 
chapter thene naners ate considered in chnenological 
ordeT according to the year of publication. Panerh ' 
alleging an association between the use of tobasco and 
c ancer in g>H<r aI ^ pf ifar oarttrc rwtr" ITax npy / 

\ tract ("Banking tract" ) are also discus sed. However.—^ ^ lu * s ?j 

■oaners bearing only on^the upper resniratory system (mouth, lip, 
larynx, etc) are not subject to review in the nresent 
survey. V 


■ LMH.tr . ... 'TWfU.SE' 

STUDIES OF^rnTBfTr ..fftMcsR- aMD^TOBACCO- bflfe THROUGH 19 j 


Neuman (1927^« ns i mliim^si HI I TfTi11 ~~H 1 I reported that 

t ib^4ccc 

among monks of orders that do not eat meat or smoke^, only u<>9 

to 5.9 percent die of carcinoma, while in Switzerland and in 

Denmark of people over US years of age about 20 percent die of 
(jq3<0 CJ l* Mt*JrLL art /Venyyvnw > tsafiav* 

cancer. Lickint d®t_that vegetarianism alone has no marked 

effecfe on the incidence of cancer, and cited the observations 

of Milner that in India of 102 cancer cases seen^ol w*#*e- strictly 

vegetarian^ hd(/i'fe. 


.c 


xablOOOO 











The data of Hoffman (1925, 1927) from the San Francisco 

Cancer Surveys on the smoking habits of cancer patients £Ba=£aKC- 

fer-e- 

analyzed by Lombard and Doering (1928), and presented in tabular 
foral belom 


A-' 

i 



CANCER SITES AND SMOKING 
(Lombard & Doering, 1928J \ o >9 

• C.lf 14 C<-4 *ctr CQS?S.J 


o' 


Cancer Sites 
Supposed to be 
Affected by 

Cancer Sites not 
Supposed to be 
Affected by 



- 

Smoking 

Smoking 

Sarcoma 

Total 

Heavy smokers 

3h 

100 

11 

115 

Not heavy 

1 

3h 

u 

39 

Total 

35 

13 U 

15 

18U 

% of heavy smokers 

97.2 

71.6 

73.3 

78.8 


•?) 


jfoffinan 


ent 


sample 


p^tients^ Jail pw?) Hofflnan reported (1927) Ui.l percent 

'‘h'*** Stoker " C~ 



i '*'*L&\*i J /*6i 



Source: https://www.indus 
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Lombard and peering (1?28) collected data on the habits, 

A 

characteristics, and oytatn environmental factors i* the 
individuals with and without cancer by interviev: through visiting 
nurses organizations of Massachusetts, Each investigator collect¬ 
ing data on a cancer patient also filled out a similar record for 
a non-cancer patient of the same sex and of approximately the 
same age# A total of 217 cancer patients and a like number of 

‘ . ' ‘ * • * ■ . * * ■ 4' . • • ‘ ; ... 

controls were studied with regard to certain habits and char^c- 

r 

teristics appeared# Lombard and Doering, on the supposition 

O nt 

that tawfrn cancer of certain sites ("smoking tract 11 ) should be 
affected by smoking, a n d that s a rcoma sh o uld - nu t -be influence d , 
fcfcax dividl^^heli^anceT patients into smoking groups ssZtG&xacsz 
Catty * **i* leUr u rc gjj/t. _ 


ctocEkSnGs. *ND _ u,,-t 



—"Sites supposed 

Sites not Sup¬ 



to be Affected 

posed to be 



by Tobacco 

Affected 

Total 

Heavy smokers 

9 

17 

26 

Not heavy smokers 

8 

21 

29 

Total 

17 

38 

US 

_% of heavy smokers 

£2.8 

hh.e 

U7.3 




Lombard and Doering in their paper do not define what is in- 

tended by "heavy smoker 0 . AaaSgad^^ f thoir control grouo (similar 

2-0 

age and sex distribution) percent were he aw smokers, and 

in the gtotall groiip of both cancer and control, 33*7 percent were heaw 

h 

lancMher^K^oncluded that the difference cf 27 percent 


in the itotal fero^p 
erifikfiM. InDaK 


Source: https://www.industrydo 


uments.ucsf.edu/docs/xqblOOOO 
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between the cancer and control groups was significant and sug¬ 



gested that heavy smoking has some relation to cancer in general. 

- ccr*zi&Tw*' rj 

Of the heavy , 73.1 percent %-the cancer group 

*eape|nipe smokeraTand 72.6 percent ijll the control group. These 

workers, in attempting to assign meaning to the percentage of 

heavy smokers in the cancer and control groups, painted out that 

the percentage of heavy smokers in the general population is up-r. 

. ' '.Liu*«/<'/' ■ ■ ntCjju rti&.l’hi"t -7i// ; 

known. They pointed out that Dublin and co-workers (1923)' among 

^ 16,662 male policyholders the Metropolitan Life Insurance Company ie^ 

tv/c^c. 

f» M ' i' 1 igrl-ftgrrfl B t i to be heavy smokers. 





. 1 C 



Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 





Lickint (1929) observed that tobacco dust might on occasion 

be a causal factor in the development of cancers. Re cited the 

earlier similar observations of Brinkmann (191U), Enger (1923), 

and Seyfarth (192lt) • Seyfarth (1 92h) reported that in a period 

A 

of six months out of eighteen cases of carcinoma of the lung 
observed, four were in cigar makers. Langbein (1923) reported 
in a series of 177 cases of carcinoma of the lung, U cases were 

J -T- f ** It*. r-H- c-h 

“ * Lickint (1929) cited the observation of Cheatle (1923) that 

cigarette smoke might be a factor in the development of skin cancer, 

and a statement by Bloch (1908) that tobacco workers have a high 

- incidence of skin- cancer* Lickint* however* reported that no '. 

fafefcfeer supporting evidence ih contained in the mmMm r literature 

for these statements, and stressed that in smokers whose fingertips 

have been darkened by tobacco and its decomposition products for 

many years, no evidence of tumor formation has been reported in 

spite of the probable i rritati o n e f the epidermis for many years. 


Source: https://www.industrydocuments.ucsf.edu/docs/xqbl0000 






Lickint (1929) concludea tnat ti*e eroo 1 ^ 17 ^ ol tobacco 

may be one ol the causal factors in the development 01 cancer 

occasional 

of the lung. He went so far a? to suggest that the/non-smoker/ 

who «rraot±Rraritijr develops lung cancer may have had adeouate 

such 

exposure to tobacco sm n ke in rooms filled with smoke. 

Hoffman (1931) studied the smoking habits of 1,413 

ma.ior 

male cancer natients from ±axxx American cities, of these 
patients, ?0.8 oercent were non-smokers, 33.6 -percent were 
moderate smokers, and 45.6 rercent were heavy' smokers, iter of 
•patients with, cancer of the buccal cavity', 16.-2. •■oercent-were.' 
non-smokerR, 36.5 nercent were moderate smokers, and 47.3 
■percent were heavy smokers. In other frerms, kf all cancer 
patients, 79.2 nsrcent were smokers: in constrast, of buccal 
cancer patients, 83.8 nascent smoked, i’or cancer of the stimach, 
the nercentaee of smokers was 79,2, and for cancer of the intestines, 
66.3 -nercent. -Hoffman also renorted that of 27 natients with 


lung cancer, 18 or 67 nercent were heavy smokers. He observed 

COVO' 

that such ’aradbtsdbi analysis of smoking habits is not entirely 
trustworthy as many natients may smoke both a nip e and cigars, 
or cigars and cigarettes. These data are to be comnared with 
those of £ogen (1929) and " U r>ted by Hoffman (1931)/ to the 
effect that in a erroun of 630 men in an industrial regulation, 
78° were non-smokerR (44.8 percent), 269 were light smokers 


(42.7 nercent), and 79 were heavy smokers ( 12.5 percent). 




. / " £ w A v 

# &&&&$* The terms "liPht" and "heavy" 
have been Cnreciselyxdef ined either of 


ItrEnT? r 


Source: https://www.industrydocum| 


snts.ucsf.edu/docs/xqblOOOO 
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Huffman (1931) also recorded the smoking habits of 537 
male Patients with chronic diseases (heart disease, arteriosclerosis, 
arthritis, hypertension, diabetes, nephritis, etc.); of these pat^ients 
936 (42.3 percent) were heavy smokers. The above statistical data 
failed to establish any definite correlation between smoking and cancer 
of the respiratory tract, and Hoffman attributed these negative 
findings to small groups, to the poor histories, and to the presence 
of other etiological factors. Hoffman concluded that smoking in¬ 
creased the liability to cancer of the mouth, throat, esophagus, 
larynx and lungs, but admitted that the .problem is complicated by. 
other factors, particularly syphilis and defective dental conditions, 
in the absence oi which smoking is much less likely to result in 
cancerous afflictions. He further stated that some attention should 
be paid to the gross amount of air pollution wnich-in some cases ruv 
injuriously affect even non-smekers. 


. - It may be stated in_criticism of Hoffman’s statistics 
(in lune cancer.patiento /(that 

the finding ne-rcent we-re smokers is based 


that 

on 


only oa°op. in comparing this figur° with percentages for norma 1 

0 J ^ > 

ma^os and tho Q e with non-cancer, chronic diceases no correction for 

A 

age distribution- seems to have been made, and no mention was made* _ 
of the duration of smoking. 

Bogen and I/Oomis (1932.) found only one instance of bronoho- 
genic carcinoma at autopsy in a women at the Olive View S a natarium. 


She had a -history of excessive smoking of cigarettes for more than 


fifteen years. Brnckbank (i93n) j n a por i eB n f 50 i un ^ 
reported 9 (1*1.5 -percent) s m oked e-rceesively, 6 smoked 
however. 13 fnp percent) had never smoked"at all. 


cancen vase 
thick twist: 
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McNally (193?) attempted to correlate the 

c uiiiui l«n ITfl-increase In smoking with the increase in lung cancer. 

He jdhn&XflbuoBJi pointed out that between 1905 and 1930 in the United 

States cigarette consumption increased 34 times ( from 3.7 to 123.8 

billion cigarettes per year). Luring this interval the use of qigars 

declined by 17 percent ( from 7.6 to 6.3 billion cigars per year). 

On thip basis, McNally attributed the increase in cancer of the lung 

to the increase in the use of cigarettes. Hoffman (1931) had 

piu.ile-f-'C ;9Vo^ 

earlier suggested a similar comparison , aa* Kennaway and Hennaway 

( 1947), Doll and Hill (1950), and. Dungal. (1950). among other, .workers • 

have kaorx noted the parallelism between the reported increase 

in the incidence of lung cancer and the incraaBe in the consumption 

* 

of tobacco or of cigarettes. 


Ferrari (1933) stated that in in the region of 
Trieste the number of cases of lung cancer in males surpassed by 
far the number of qasee peer} in female^, However, in in those 

that were 


lung cancer cases i 
blackening of the 1 
noted that in Tries 
was. the highest am' 
lung cancer was al 


n females 
lung alveo 


autopsied characteristic 
motoing was observed. He 
tion of tobacco rexcentage-wise 
of Italy, the incidence of 



Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 












STUPLES OF CANCHK AND THE UEE OF TOBACCO. TQ35-1Q *9 ■ 


lickint (1935) investigated Jthe smoking habits of lung 

cancer patients by personal interview, and reported that of 36 male 

bronchial cancer patients only two were non-smokers. All of 34 

smokers smoked heavily, usually cigarettes, with the exception of 

3 who were moderate smokers.* Of seven female lung cancer patients, only 

one was a smokerbut three others lived in apartments heavily with the 

c 

smoke of male smokers. Lickint sailed attention to the observation 
of Schonherr (1928) that exposure to tobacco smoke in the home might be 
an etiologic factor, in lung cancer in women. Lickint felt that as.*-. 
lung cancer occurs in both men and women who are non-smokers, carcino¬ 
genic factors other than tobacco niist be involved. He also concluded 
that the smoking of tolacco hae ingportance in the development of 
lung cancer generally, and has special importance in the marked 
increase in the incidence of this condition in males recorded 4n recent 
years. He added that the habit of inhaling tobacco smoke should be 
discouraged and he advised against smoking by members of cancer-disposed 
families. 

Husted and Biilmann(l935) found in a group of 34 lung 

cancer patients, only 4 inveterate smokers. 

Lickint (1935) pointed out that smoking of opium among 

the Chinese and other Oriental peoples involves inhaling deeply of 
stated 

smoke. He Mined that Strauss (1935) had indicated in fact that a high 


incidence of lung cancer does occur in Chinese opium smokers, jftgcu 


Thys (1935) stated that he had found the majority of his. 
cases to be heavy smokers, especially of cigarettes. I 


cancer 


2331 


Arkin and Wagner (1936) found 90 percent of a serieBon?? 
lung cancer cases were chronic smokers, and concluded that the inhala- 
otp of to|pcco emoke might be an laqprttant factor in producing chronic 

onchi. kleckseder (1936) observed that in a series 



Wfi 
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of 62 lung cancer caHl of^54 raB ^ es » 52 were smokers, and of these 
37 were heavy smokers, and of the 8 females, all were strong 

smokers* 

Cramer (1937) concluded that tobacco enfcking was a factor 
in the genesis of bronchiogenic carcinoma. He pinted out that 
a cigar weighing 5 grams yielded 200 milligrams of tar, while 
am eight-hour drive ten meters behind an automobile reaulted in the 
collection of only 1*5 milligrams of tar. 

Simons (1937) discussed tobacco smoke as a possible 
cause of carcinoma of the lung, but did not consider it .an important 
e tiologic factor.( ^Stra ad) (1938) reported that of 140 cases of lung 

cancer seen in Pragu^, 65 were smokers, and of these 20 smoked 

/ 

heavily. / 

/ 



\ 



Source: https 












KLotz (193B) after reviewing the literature associating 
tobacco smoking with the incidence of lung cancer concluded: 


”... it js more than likely that smoking is 
of absolutely no importance. The available 
statistics are open to far too many objections 
to bear any weipht* Bronchial cancer is common 
among non-smokers, and indeed B rockbank found 
that 1U.5 percent of his cases^Jfeavy smokers^ 
while 21 percent v^ere non-smokers. Further¬ 
more, if smoking was a factor of any importance, 
it is probable that a striking .change in sex 
• ' • • • ••., : • incidence- would .have been observed..owing to- the - . 

rapidly growing prevalence of the habit among 
modem women". 


In 1939, the Metropolitan Life Insurance Ccnna rry (A nonymous, 
1939) reported a study of the incidence of cancer, and pleura among 


its policy holders. It was pointed out that the evidence 


& 


im¬ 


possible etiologic role of tobacco smoking in the 


development of lung cancer JfeAlu far short of being convincing • 
It was stated fat he r: 


"... As regards smoking, for examole, it is a 
matter of common knovdenge that the habit 
since 1917 has become relatively more prevalent 
among women than among men. If smoking were of 
appreciable etiological significance, we might 
expect the death rate for the disease to Increase 
more rapidly among women than among men ... the 
reverse has actually been the case. At present 
it appears doubtful that smoking is a factor of 
importance in cancer of the lung*” 


Source: https://www.industryd 


icuments.ucsf.edu/docs/xabl 





166 


H ULLah’S STUjJY OF SjfOKISG HABITS OF LUNG UANCi^t UASoi£. 1940 : 

9 " 

mt Uuller (1940) studied the smoking habits of lung- 
cancer patients. He basedjhis study partly upon detailed casejtf 
histories and the personal questioning of patients, but largely upon 
answers to questionnaires sent to surviving relatives. As most lung 
cancer patients reduce their smoking during the active state of the 
condition, he asked relatives as to the deceased's smoking habits 
over an earlier period, and also asked about the occupations of the 
deceased and about his possible exposure to fumes, diet, and 

It 

polluted air. Uhller took jojuex one cigar as equivalent to 5 grams 

of tobacco and one cigarette aB equivalent to 0.8 grams of tobacco. 

He divMed smokers into several classes: Extreme smokers, 10-15 

cigars , more than 35 cigarettes, or more/ than 50 grams of pipe 
daily r 

tobacco^ very heavy smokers, 7-9 cigarejor 26-35 Cigarettes or 

36-50 grams of tobacco; heavy smokers, 4-6 cigars, 16-25 cigarettes 

or 21-35 grams of tobacco; moderate smokers, 1-3 cigars, 1-15 

cigarettes, or 1-20 grams of pipe tobacco; and ten sex non-smokers. 

^&ller presented dwtattwi case histories for 96 cases 

of 16ng cancer. Of these 96 cases, 86 were males, and were analyzed 

as to smoking habits. Twenty-five cases (29.07 percent), were extreme 

heavy' 

smokers; 18 cases (20.93 percent) were very X Jtrx a og smokers; 13 cases 
(15.12 percent) were heavy smokers; 27 (31.29 percent) were moderate 
smokers; and 3 cases (3.49 percent) were non-smokers. Uuller also 
presented for comparison the smoking habits of 86 normal males of 
the same age group as the lung cancer cases: Four (4,65 percent) were 
extreme smokers; 9 (5.81 percent) were very heavy smokers; 22 (25.58 
percent) were heaby smokers; 41 (47.68 percent) were moderate smokers 
and 3 males (16.28 percent) were non-smokers. The tota^cd&isumption 

%£aJs? ba<oo by the 86 male lung cancer cases was estinated to be 
2900 grams; in contrast, the 86 non-oncer nsles of similar age 
consumed about 1250 grams of tobacco daily. 



Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 
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Mhller (1940) concluded that tobacco smoking nay be 
an important caueal factor in lung cancer, and that the rise 
in lung cancer incidence could be traced to/ the rise in tobacco 
smoking, especially in the use of cigarettes. However, he granted 
that as about one-third of the patients were either moderate 
smokers or did not smoke, other cancer-producing factors must be 
at work. He pointed out that in his series all lung cancer 
cases who had wotked in relatively unpolluted air ( office workers, 
merchants, innkeepers, etc.) were heavy smokers without exception. 

On the other hand, in the cases of lung cancer developing in modera¬ 
te smokers or non-smokers, it was possible to detect some occupational 

tract n the 

effects upon the respiratory jq e w&C D . jtuller stated that^inhaling 
cigarette smoke should be discouraged, and that persons irom families 
with cancer histories or individuals with chronic catarrhs of the 
respiratory tract sfeould be dissuaded from smoking. 


C KlTICIha OF liULLHK* S STUDY ; 

Huismann (191*3) analyzed critically and at some length th8 

i study of Mttller of the smoking habits of lung cancer cases. In the 
first place, he questioned the soundness of the far-reaching con¬ 
clusions of Mttller because they were based on data for only 86 lung 
cancer cases and 86 normal males. Further, of a total of 96 cases 
of lung cancer studied by Mttller, 10 were women, and none of these, 
were smokers. Also, the objectivity of'Uttller's study is- question£&~ 


abl e because most of the data On the smoking habits of the lung Yiov 

cajts v t »j 

cancer cases were obtained b y- qu e ati e ning- y f th e f a mvlio s e f thes e • yda'ftL 

cqo 9 b fo 1 lowin g: S5e3x Haath 0 Huismann emphasized the untenability 




of Mttller’s conclusion that cigarette smoking was of special eti- 

ologic significance in lung cancer. Actually, more of Mailer’s 

lung cancer cases were smokers of cigars and pipes than of cigarettes* 

\ For example, of 2E> extreme smokers, only 9 were cigarette smokers; of ^ 

| r _, SMoKcrS^o,/} l* 

18 heavy smokers, only 10 were cigarette smokersj and of 27 moderate^ d 


*3 

§ 

S 

8 : 


Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 
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iioffo (1931b) reported that in a series 


C0G&& ,X a ( CAhict G»i<s 


t_lJf irrrtx, ?2^ were strong and only Pjfweak smokers. 

Roffo (1937a) reported that he had seldom seen women with 

I 

i cancer of the mouth, larynx, or lungs. During a 12-year period, \ 

i cr~ " . 

fhe few womerrr/ith cancer of these sites ^ ge eg ) we re heavy smokers# 

^ touring the same peri odAof 5,000 female cancer patients s^enJ)only 
•i «.*y. ' * " . "" 

h2 - s u ff e r cancer/of the nw wftiii smoking tract'/ and all of theae.^^ 

**'/?<» hi ■sA* 

^were heavy smokers# dot ail e d oao e “pwunai ' lus of —each 

- mfJJaii l*Q«-wBf!fem #- Cigarettes of black tobacco were smoked by 1*5 , 

J I percent of these women, cigars of black tobacco by 1*1* percent and M 

/ I l 

'> pipe tobacco by 12 rercen^ nf W hi » . [i,jU# gi , Ni t 

Roffo (1939d) stated that in the observations of 78,000 pa- 

tients the following facts merited 

. +**- ! 

emphasis* cancer of the smoking tract ranked first in regal ' d t o *•' j 

^ iv)oJ /? *i^Kqer stCf) ex-^AL 

frequency^this type of cancer in ninety percent of the cases was 
j found in snokers; cancer of this localization was rarely found in > 

I .1 

l women, i* the few exceptions nta*-were smokers# 




Source: https://www.industrydocuments.ucsf.edu/docs/xqbl0000 
























Roffo (19l*la, 19l*lc) stated "that clinical observations 
have revealed that about the lung ,3aiyngeal and pharyngeal 

cancers occur in smokers, and that the few cases among women 
studied at the University Institute for Experimental Medicine 
and the study of treatment of cancer in Buenos Aires were also 

P 

heavy smokers, Affording & ** m^rt fiTjti r rrn in m. ii H> i 1 ni'n 

w ho woro oanoei ' / ti atienLs /lOUtlt ^d from -iitfl/in T^Z/yX o ^lJ/TO-4937« 


the following statistics on the incidence of cancers of the 


-•'smoking tract seen in Buenos Aires* • 


MORTALITY FROM CANCER OF SMOKE NO TRACT (ROFFO, 19l*la) 


's 


Year 

Number 

Year 

Number 

f‘- 1926 

ll*8 

193U 

1*96 

1927 

200 

' 1935 

1*68 

t 1928, 

207 

1936 

1*98 

V * 

.v b . t . •\ 


' ^ 

\ 1932 

335 

‘ 1937 

- 

- 1933 . 

• .357 ' 

V M .A* \ 



V"' '' 










STUDIES 


// V 

OF^ANCER AND THE USE OF TOPACGO, 1914^-19^3. jj 

Jfy-era (19U0) pointed'out the enoraous increase in the number 
of cigarettes consumed in the United States and expressed the view 
that "the smoking habits unquestionably increase the liability to 
cancer of the mouth, throat, esophagus, the larynx and the lungs%^7 
Ewing”(19h0) stated that tobacco has "a predominant influence 
in the development of cancer of the buccal mucosa^. He considered 
tobacco a contributory factor in cancer of the larynx, esophagus and 


ll Menne and Anderson Uyui; conclude 




"Certainly the striking predominance of bronchio- 
genic carcinoma in TTien suggests either that in 

the industries men come in contact with an irritatii^ 
substance or that the increased consumption •••// of 
tobacco ••• is of great significance# It would seem 
that more careful recordings of the histories to how 
much particular persons smoke would be of great value 
in determining the causal relation of the use of to¬ 
bacco to bronchiogenic carcinoma* The average inquiry 
simply elicits information that the patient is or is 
rot a user of tobacco#" 













A. E. Roffo iirJ#iR.“studied the carbon monoxide content of the 
Cave'h nir) ' s r*e<in%- 

blood of^jatient^ rath - canc e rs; He reported that^cancdr patients 

living in the open country aad±elag nnn. nmoltnr-i showed no carbon 

nonoxide in their blood as determined W58 spectrographic ndesctv 

dn&_wAo h 

Carcinoma patients who were smokers tome lived in the open country 

were reported to have traces of carbon monoxide in their blood. 

Cancer patients living in towns, who smokCshqwed.blood .carbon .monoxide ...... 

'\J\o Vi-rc: 

levels from C.018 to 0.051$', while^non-smokers showed no or »e«r traces 

of carbon monoxide. Healthy" persons from towns who were smokers showed 

u h>- 

traces of carbon monoxide, while non-smokers showed no carbon monoxide 

r 

in the blood. This worker concluded that carbon monoxide can be found 

+• fuK’ Soavtts*, +<Ui i* Sh«>K± and 
in patients exposed h ither - to the.tesba*jra s moke fpe w tobac c o tkxx to 

h a 

city air, and £aaita*i* that the carbon monoxide blood level is lower /*j +U*JL. 
who are exposed to the influence of only one of these sources* Roffo 


stated that although the 


>d carbon monoxide 


j sources* noixo s\ 

/cn/i d L$(Ytr<^ L 


W" 

far below the toxic dose, the- rfr ilfw wfai’i slow and chronic asphyxia 
wh ich they p r o v e Iw is pot—to be undarvaluod as—it possibly bmqc prepare 
the biological ground for cancer production or stimulate the growth 
of afr y orwt y existing ii nMW i c&YClhbh*a /a. 


Jackson and Jackson (19Ul) reported that 95 per cent of men 

with cancer of the lux# larynx were 3mokers, In spite of this 

ed 

apparently high percentage of smokers, they iiixxjsi consider/smoking 
only one of the minor causes of cancer of the larynx* They id did 
not regard it as an essential cause (Jackson and Jackson, 1937)• 










Heerman (1943 ) reported that of' 

cases of, layrngeal carcinoma, 26 cases were habitual 

and in part very heavy smokers. Eighteen of these 

cases inhaled smoke. He also recorded that one of tmsr~ 

A 

identical twins, age 46, developed a carcinoma of the jty 
vocai cords. The twin with the cancer was a smokex «uu 

CI 1 • < . •, . ' , 

Inhaled and who worked in -a~ winery. His twin brother was 
a tobacco chewer and was a retired miner who sdffered from 
asthma. 

Grace- (,1943a 1S44).reported hie. clinical 

observations with patients with lung cancer seen at two 

municipal hospitals in hew YorktJi*ju He stated that 

they were almost all men i and almost all heavy cigarette 

smokers who inhaled. He reported three cases in detail, 

and inhalers 

all of whom were heavy smokers for over a period of at 
least fifteen years. Grace also discussed at length the 
work of Roffo on the actions of tobacco tars on animals 
and extrapolated the latter’s findings to human Ijm^c 
cancers t 



Ds://www.industrvdocuments.ucsf.edu/docs/xqblOOOO 









Huismann (19l*3) discussed at length the parallelism between 
tobacco consumption and the Incidence of lung cancer in Holland# 
Earlier, MQller (19l*0) among other workers, had called attention 
to the tremendous increase in the consumption of cigarettes during 

the same period in which the increase in the incidence of lung 

Cc < Buc¬ 
caneer was so extraordinary# Huismann commented that the con- 

sumption of tobacco in Holland is recognized to be the greatest 

.pffHQPHMd in the world, and that therefore if any relationship 

between tobacco consumption and lung cancer can be established, 

statistically, it should be evident in the data for Holland# 

■ttf &//*«•£- 

Huismann presented the following table based on data of the 

r 

Central Statistical Bureau of Haguef 


Qy 



C*HS-i*?TtoN CMl &***$ 

TOBACCO J3SETIN HOLLAND (HUISMANN, 

A A 

191*3) 


Ygjtf 

ftr /a- 

Tobacco Use in 

Pi it Co p 
Tobacco Use in 

Tear 


■ Year 

]<£• StM&esBon 

1852-1856' 

1.78 

1919 

2.97 

1857-1861 

2.89 

1920 

1*.62 

1862-1866 

2.38 

1921 

3.77 

1867-1871 

2.16 

1922 

2.78 

1872-1876 

3.39 

1923 

3.15 

1877-1881 

3.23 

1921* 

3.03 

1882-1886 

3.59 

1925 


1887-1891 

3.28 

1926 

3.1*7 

1892-1896 

3.19 

1927 

3.28 

1897-1901 

3.1J1 

1928 

3.38 

1902-1906 

3*02 

1929 

3.1*5 

1907-1911 

3.01 

1930 

3.29 

*1912 

2.81* 

1931 

3.55 

,1913 

3.50 

1932 

3.51* 

I191U" 

2.95 

1933 

3.81* 

fl9l5 

2.06 

1931* 

3.21* 

1916 

2.1*6 

1935 

2.98 

1917 

- 

1936 

3.07 

1918 

1.33 

1937 

1938 

3.21* 

3.16 


Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 
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Huismann (191*3) concluded that this table makes it clear that 
in Holland no pronounced increase in the use of tobacco has occurred 
since the 1870's. He Wf concluded that in view of this find¬ 

ing there are no grounds to suggest a relationship between the in¬ 
crease in cancer, lung cancer in particular, since 1870 and the 
*•)/ otco-iX 

total consumption of^tobacco. Huismann also considered the increase 
' in cigarette and cigar smoking and the alleged relationship to the 
incidence of lung cancer. He presented the following data taken 
from the Central Statistical Bureau of Haguei 


**Tobacco consumption in Holland (huismann, 

s. 

, 191*3) 

• 


l « mil 

Smoking^* Chewing 


No. of 

Tear 

Tobacco^g. 

No. of Cigars 

Cigarettes 


Bar Person 

Per Person 

Per Person 

1921-1925 

1.68 

ilk' 

29<* 

[1926 

,'1927 

1.68 

153 ' 

317 

1.56 

158 

31*2 

1928 

1.53 

165 

363 

! 1929 

1.15 

173 

1*09 

v '1.930. .. 

■. 1.1*7 .. 

.17 h ■ . . 

1*55. 

f~'l93l 

• • io5t* ■ ' ■ 

171 ' 

•• ■■ 1*1*1* •• 

1932 

1.59 ■ 

167 

l*5o 

il933 

1.55 

171 

1*76 

|l93l* 

1.26 

171 

1*71 

1935 

1.25 

170 

1*76 

1936 

1.29 

172 

1*67 

1937 

1.26 

17h 

506 

1938 

1.16 

179 

51*9 

From 

this table it can be seen that 

the consumption of cigars 

and cigarettes in Holland has increased on a per capita basis during 

V* 

the period 1926 through 1938; cigars from 153 per person 

in 19%k to 



Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 
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179 in 1938; and cigarettes from 317 in 1926 to 51*9 in 1938. 

A 

Huismann questioned, however, whether this increase in cigarette 
and cigar consumption can be correlated with the increased mortality 
from lung cancer* c* tAc. ^ 

Huismann, following the data of Vaandrager, observed that 
lung cancer cases are most common in the age pro up 50-60 years, 
while according.to-Dutch -mortality-figure's : the' • most frequent 
ape at death from all causes is in the ranpej^70 years. U+- 
fnrther lung cancer is only rarely seen before age 1*0 


further lung cancer is only rarely seen before age 1*0 

and first attairf^f .importance as a cause of death in the age 
group 1*^—ii9» He further observed that the age at which smoking 
is usually begun by youths is about 15-16 years, and that lung 
cancer is seldom seen until some 25-26 years later (that i 3 ,.after 
the l*0th year), and it may much later after jfor-h8 years (that is, 
in the age group 60-61* years). Thus, in 1938 a man dying of lung 
cancer and being iiO—1*1* years of age would have started smoking in 
the period 1909-1913, and in the ape group 60-61* years, would have 
begun smoking in the period 1890-1891*. These dates are clearly 

earlier than the tremendous rise in cigarette consumption! Huismann 

ffK fkb 

concludecLthat the alleged causal relationship between the increased 

fv 

incidence of lung cancer and increased cigarette smoking was unfounded. 

t* k* tihte *1 

He also pointed out that in the period 1931 to 1939^the standardized 

mortality from lung cancer per IflO^oq person 

from 3.55 to 5.03 and he doubte 

in woman in suchla shoid span |o 


urn 





Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 
















Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 


0£64J0S202 





/^V3 


p j r*AKi/*c- kfagn^jf^i/J 

Schairer and GchBniger (19L3) studied the smoking habits of 
195 cases of primary cancer of the lung with r e ga r d 1 to th e 1 ex t e nt 
m£ tiriTmi lag «mnld.np. They also studied the smoking habits of gastric 
cancer^ rectal and prostate cancer, and of normal males of age 
53-5i» years. The data for the cancer cases iww’gathered largely 

by sending questionnaires to close relatives of the deceased* and 

Pcrv*t 

SO to 604 of all questionnaires were returned in satisfactory form. 

Inquiries were always made in the case of the lung cancer cases as 
to the occupation and living conditions of the deceased. For statis¬ 
tical evaluation, the smokers were divided into groups (similar to 
the scheme of Lickint and of MQller): moderate smokers, 1 cigar or 

tncJ Hfcrc- 

up to 5 cigarettes a dayj smokers, 2 cigars or 6-10 cigarettes 

a dayj slri^g^niokers, 3 or ft cigars or 11-20 cigarettes a day; very 
heavy smokers, over U cigars or 20 cigarettes a day. The folowing , 

table summarizes the data of Schairer and Schbniger, the strong 
and very strong smokers being combined: 


PSRel&GE DIVISION OF-TOBACCO SMOKERS AC CORDING TO TYPE OF’CANCER \ 

■AMD-HI THE NORMAL' POPULATION 'AGS' 53-5U » /f c WT) 

_i_" ' 


Non- Moderate 

Smoke r Smoker 

Lung 


Can^ 


cer^: 


12 »-. 
Sxfip 


8 


Gastric 

Cancdr; 16^3.3 U.5 

Rectal and . iJ V 

Pros tate£ 12^ 3.8 3 2/ S»h 

All Male 

Cancers,’ 10.7&.7 28.1^2.6 


ivi( >/* 

Av e rage - Stro ng-Very Utiong . 

Smoker Smoker 


3 3± ho9 

' 52^ U.7 


20i 3.6 

2U 3.5 

8 



Vt 

18 ^ h,6 

33^ 5.7 




& 

2h.2i 2it 

36.7^ 2.7 

$ 


Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 










Non 

Smoker 


Moderate 

Smoker 


Ueav i-Vtr, 

a - n a _w_ ri_9 


Smoker 


Smoker 


Normal Males 

Ujd 53-510* 15.9/2.2 36.3/2.9 21.1/2.5 26.7/2.7 


Schairer and SchBniger pointed tka out that in the case 

<5^,1^ 3 

of kg H K K h xgg lung cancer a t very jMirront i ngg 

^_non-smokers and that tho ^ ■ oato& t percentage 

strong and very strong smokers* In the - -gastrie 

c-W/ 

cancer - on tha , ~ r ' rvf rrt T T there were few strong smokers, and 

many non-smokers and moderate smokers. Schairer and SchBniger 

prva m f 

stated that they felt that the number of non-smokers (15.9^ 


observed with normal males age 53-5h somewhat higher 

■£4v lur yt poflek , e $— 

than acea*workers had o btain ed. They suggest that due to 


the wartime conditions prevailing in Germany, some heavier 
smokers might be reluctant to return the questionnaire sent 

Ui 

to them. However, Schairer and SchBniger feefthat the dif- 
-ferfences in-smoking’habits between lung‘cancer patients on " 

one hand and gastric cancer patients and the normal popula- 

.. ,. _ We-'C^ r*~>t t 

tion on the other am statistically a oOortedi 

„ , . . £.19 V ^ ' 

Schairer and SchBniger c omment e d un Llie t>lffli I art.ty"'of - 

fjsItZ'' 

their findings and the sw?ea findings of Millier (I 9 I 4 O), and 
presented the following table: 


Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 
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PERCENTAGE OF TOPACCO SMOKERS IN COLOGNE (MULLER) AND JENA 
(SCKAIRER AND SCHONIGEK^ 


Smoking Habits 

» Lunr Cancer y* 

* Normal 

Men , 

OTi cONQ^Smo ker 
(11 or more cigarettes) 

Colome 
61.12 ' 

/ 

Jena 

1 

Cologne, 

pm 

/ 

Jena 

"2^7 

MODERATE Smokers 
(1-10 cigarettes) 

31.19 / 

us 

V 

17.68 

ST.h 

NON-Smoker 


3 

(16^. 

15.9 


*-* 


. 

■-__ 


Schairer and SchBniger concluded that heavy smoking must 

on c c 4 £ lyjtf d-euci. ^ - 

be assumed to be jr cause* of the increase** lung cancer iienirientw, 

zL*aa$ estgj n. i d. v ■ one of the o£. LZ&s tgcrsa ete. 







Schairer and SchBniger admitted, however, that lung cancer was 




* 


Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 
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Potter and Tully (lRli^) reported on the smokring habits of 

tf 

2,?27 dialer over irO v/ho were patients at the cancer clinics 

A 

of Massachusetts* These patients were classified into those 
who used no tobacco, those who reported slight use, moderat ? use, 
and excessive use* Potter and Tully in their article do not de¬ 
fine this classification scheme any more closely than this# 

Morbidity rates were confuted for each smoking class associated 
with cancer of the buccal cavity, digestive tract, respiratory 
tract, skin, and for cancer of all other sites* The data of 
Potter and Tully are summarized in the following table: 


SMOKING HABITS OF CANCER CASES 
(Potter and Tully, 19ii5) 


Extent of 
Tobacco Use 

No. of 
Males 


RATE FEE 

100 BY SITE 



Cancer of 
Buccal 
Cavity 

Cancer of 
Digestive 
Tract 

Cancer of 

Respiratory Cancer 
Tract of Skin 

. Cancer o'f 
All Other 
Sites 

None 

■655 

3.7 

5.6 

0.5 

11.3 

5.5 

; . Slight 

-.357. •.. 

.. • 8*1 , 

. - .; 9.5... .. 

. 1.1 . . . 

• •. 7.8.. 

■' • 7 * 6 - .. 

Moderate 

3155 

31.5 

8.3 

2.0* 

12.5 

5.2 

Excessive 

760 

17.9 

5.8 

1.7 

13 .C 

U.6 


4'j ; / 

V 

These workers concluded^here was a definite association be¬ 
tween cancer of the buccal cavity and the use of tobacco# They also 
concluded that it there appeared to be some association betv/een the 
use of tobacco and cancer of the respiratory tract# 




Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 
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Clerf end nojfcop fc (1946) stated that, "Irrespective of being 
an etiolcgic factor [in lung cancer}, snaking, core than 
anything else, contributes to delay in diagnosis by 
masking a common, early and important symptom* namely, cough. 

Clemmesen and Busk (I9U7) analyzed the data of the Central 

\ 

Tuberculosis Station of Copenhagen regarding the age distribution \ 

I 

of primary cancer of the lung over a period of years# The concluded 
that even if they allowed for the small absolute values of the figures, 
there has not been an increased morbidity rate for lung cancer in 
the young. They felt that such an increase was to be expected if in¬ 
creased inhalation of tobacco smoke is ? factor in the development of 
lung cancer, unless the assumption is made that a latent period for 
lung cancer of about two decades is operating. 




fflTTp57/www,industryaocuments.ucsT.edu/docs/xqblOOOO 






Kennaway and Kennaway (19^7) reported r , 


the incidence 


of cancer of the lung and larynx based upon data derived from the 

cases of 

death certificates of/cancer of the lung and larynx in males from 
England and Wales for the period 1921-1938. These workers found 
no special occupation among the 63 examined, to which the increase 
in the total number of cases of lung cancer could be attributed. 

The Kennaw$ys pointed out that the high mortality of cancer of the 
iung in towns, the low mortality in agricultural occupations,' and' 

the absence of social gradient have been pointed out as compatible-—* 

with an etiologic factor in the ^J^TSuch as coal smoke. Ratxix 
SHsh On the other hand, these workers suggested that these factors 
might also be explained by assuming an etiologic role for tobacco 
consumption They obearveH- that the absence 

of social gradient in the incidence of lung cancer would be well 
explained by the parallel absence of social gradient for the 
tobacco habit. These workers reported that during the period 1933- 
1938 the incidence of cancer of the lung was no higher in those 
engaged in the preparation and sale of tobacco than in the general 
population} however, the incidence in these workers had been slightly 
hirher than that of the general population in the earlier period 

JC21-1932. 

STop/E 2 * 0 'i-rr / >. 

Churchill (19ltfi) observed that nothing is known about the’cause 
of cancer of the lung that can be translated into effective preventive 
measures. He further stated that a knowledge about nature and the 
mode of action of carcinogenic agents, and a careful recording of 1 
ij the smokln r: habits of ample numbers of patients with the disease 





la v / 


provide no factual evidence for the assumption that cigarette smoking 
might~bT*a causative agent in the development of cancer of the lung. 

Was sink (19uo) studied the occupations and tobacco aria!often 
of lli3 cases of pulmonary cancer. In this series* there were 136 


■ales and 7 females. £2h4ttSfferd»r concluded that pulmonary cancer 

occurred chiefly in intellectuals and white collar workers and 

seldom in agricultural workers. He also observed that lung cancer 

cases showed the highest degree of addiction to tobacco of all 

cancer cased, irt a‘seriesof laryngeal cancers, similar findings 

were reached but less definite in magnitude. Wassink concluded 

were 

that tobacco smoking and exposure to smoke-laden air^the fore¬ 
most exogenous factors in pulmonary cancer in men in Holland. 
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Jones (191*9) r epartri found eight non-smokers in 82 patients with 
proved carcinoma of the lung, compared with eleven in a corresponding 
group of patients with diseases other than cancer. There were twenty- 
eight heavy smokers in the cancer group, against fourteen in the com¬ 
parative group. 

Morelli (see DeFrancis, 19S>0) observed in an interview 
that at least 90 percent of the cases of primary lung cancer seen 
by Him were heavy' smokers, and not of pipe or ordinary cigars, but 
of cigarettes. He added that in the majority of these cases, they 

cfte 

were smokers of cigar^ of American origin. He observed that this 
association seemed to surpass the limit of possible coincidence, 
and suggested that cigarettes rather than tobacco in general might 
be involved in lung cancer. He felt that additional research 
was necessary to establish whether this is due to some special 
"seasoning" of tahaKEH cigarettes or rather from the paper. He 

f 

spwwiatadx stated that it is easy to wonder whether or not ^ 

the paper in cigarettes produces tar residues which might act 

commented 

as carcinogens. In conclusion, Morelli HhsaMEd that his ob¬ 
servation constituted "only a suspicion; a suspicion which 
nevertheless stimulates one towards establishing the truth". 



Source: https://www.indust 


documi its.ucsf.edu/dQCs/xablOOQQ 
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Valdoni (1950) in a recent paper appeared somewhat skeptical 
of the relation between cigarette smoking and cancer. However, he 
held that influenza virus might remain in an intracellular stare 
for decades and by accidental stimulation (such as tobacco) might 
become reactivated and in the face of declining hormonal equilibrium 
might give rise to cancer 0 



Source: https://www.industrydocuments.ucsf.edu/docs/xqb 
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Ochsner (1950) stated that he was convinced that the increased 
incidence in bronchiogenic carcinoma is due to the increased use 
of cigarettes, and held that there is evidence that tobacco con¬ 
tained substances which are carcinogenic. 



Ochsner (see Anonynous 1950g, l?50h, Kaempffert, 1950; 

Plakeslee, 1950) in a paper of which V, Dehakey and P. T. 

Pecarrm were co-author^ presented before the Fifth International 

.Conference on Cancer, stated: 

"It appears without doubt that inhalation of cigarette 
smoke exerts a carcinogenic ... effect upon lung tissue 
... It can be predicted that if cirarette snokj r.g con¬ 
tinues at the present rate, or if it increases as it 
has in the past, the future incidence of bror.chorenic 
carcinoma will be many times that, of other cancers of 
the body." 


Call (19^0) in commentinr on the 
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Dungal (1950) has discussed at length the incidence ef lung 
cancer in Iceland as contrasted with European countries and the 
United States* Bis surrey shewed that In Iceland long cancer 
Is still a rare disease* the observed I n ciden c e being startler te 
that exidting In asgr turepesn countries at tbs beginning ef the 
center?* this nttfcs rv cenclnded that respiratory infection* in* 


eluding Infli 


Od the existence ef tarred reads 


alihsly 


as etielegls factors in'the genesis ef lung cancer in Tcdlarsila' ' 
Besotted attestia te the narted difference in the per esptU 
eeun a pti en ef tahecee* particularly in the fens ef dgsrettee* 
loiliii tfiMHi iMfc teoMn eoxatrlM ud tbi hStai stitM* 


Xhiigdt th* lUXMtsp dcta (pirtiilly titaite |gtM| 
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datendnsd |gr the inhalation ef tobacco smoko during a period of 

ft- jJa-../- ' ' 

15 te 2$ yean* then 1913-1935 wwld correspond to the 

f 0 r 

period jit- the lung etnlraas s Meh have been making themselves 
i n ca wasl nd i y appa rent in the last two decades* This worker 
farther mwparod the per capita cons uept ion of cigarettes in 
leelaai with that in other ceuntrlea (see table above) and ob¬ 


served that in seat ef lurape it Increased steadily between the 

* * * .yAlLc^ \ ***/•* ' . ‘ */*«•.* * . 

tee Weitld wara, ahevearln Iceland the figure ma relatively 

.laaartll the be*i*da| ef Ah* eeeeadWld UfcrTwhen it ro«> 


still laoeaelng rapidly* Before 


1a Icdnd 


0*2ii lbs* per person. 


la tla flrF* dseadee ef the ceatary, it was considerably less* 
i 4^ ^ a;.(iegiatV: ni f Me d that assaaUg 20 te 25 years ef tobacco aneking 


yIn the leaf*, a my low rate of lung 
afaswld fceexpeetad in Iealasl until 1960-196$, when the 


■i 


rate should rise vwsy oewsidermbly* 






)dtistrydoetim6s4svtjcsf.edu/docs/xabl0000 







Hi 


S TULY OF SMOitlhG HABITS -BY LhVIIl Ahl> CO-1 UJahhub, 1950 ; 

Levin, Goldstein, and Gerhardt (1950) reported 
a study of the tobacco habits of patients with cancer ol the 
smoking tract. Since 1938 a history of tobacco usuage has been 
obtained routinely from all patients admitted to the hoswell 
Park Memorial Institute of Buffalo. These histories (date 
smoking begun, duration, type, and amount).were a past of the 
regular clinical history taken befure the final diagnosis haa 
been established. Approximately pne-half of the patients ad¬ 


mitted to thiB.institute were subsequently, founa not to have, 
cancer. The workers felt that as no special attention to the 
history of smoking haa been paid to aroy single type of illness, 
the records could be presumed to be ftailtiVfly free from bias 
which might result from any preconceived ideas as to the re¬ 
lation between smoking and a particular form of cancer. The 
study was based on 1,045 male cancer patients and 605 non-cancer 
patients. The cancer sites selected were lung (236 cases), lip 
(143 cases), pharajqxx, esophagus, colon, rectum, ana a ^uxHexics 
scattered number ox u.^r sites. The non-cancerous patients had 
symptoms reieraole to the same sites, but which proved not to 
be due to cancer. 

Levin and his co-workers found that over eighty percent 

oi all patients (cancerous or non-cancerous) were smokers. me 

in of itB forms ana 

prevalence of smoking/(*ksfcfcjur cigarette, p^p^ cig^r) did 

not .ary strikingly with age past the age of 25 years cut the 

prevalence oi cigarette smoking decreased with age, and that of 

pipe anu cigai smoking increased witn age. These workers pointeu 

put cr.at comparisons of groups witn different age compositions 

would cnereiorjB show diiierent proportion^ oi cigarette, pipe 



Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 




therefore based comparisons on pievalence rates, standardized 
for age by *u±fi±X applying the age-specific rates to the euox^e 
2xs£X 1,650 patients. The original article Bhould be consulted 
for the statistical details of this procedure. 

Levin and his co-workers found that there were 
more smokers among cancer patients than non-cancer patients, because 
of an excess of cigarette and pipe smol&rs among the former group. 
Further analysis with regard to the site of the cancer, indicated 
that this excess was due entirely to the increased percentage 
of pipe smokers among cases of cancer of the lip ^ to the increased 
percentage of cigarette smokers among cases of cancel bi 'the lung. ' 
Further , these differences were confined to those who had smoked 
cigarettes or pipes for 25 years or longer. These workers failed 
to find cotqparable differences in smokers of less than 25 years' 
duration, and suggested that this failure may have been due to 
the relatively small percentage of such smokers which may be 
expected in the older population. 

Levin and his co-workers found that there were 


more than twice as many cases of lung cancer in those who had 
sracked for more than 25 years than among other smokers or 
non-smokers of comparable age. Pipe smokers and cigar smokers were 
reported to have no more cancer of the lung than did non-smokers. 

Lip cancer was significantly higher in pipe smokers tJoworixx 
clg*XBttBX*m»k»x*x»xx3tiUBxinxtk»x but not in cigarette smokers as 
compared to the hospital patient population, however,~lip£ancer 
was increas ed among cigar erackrrs. Levin and cc-workers stated 
that no other site of cancer that was included in their study was 
£ound to be associated with any particular type cf smoking. however, 
—to*, P ii nf cancer were studied. These workers concluded; 


2025017984 
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"These data indicate that, in a hospital population, 
aancer of the lung occurs more than twice as fre- 
noehtly among those who have smoked ciparet$^ for 
j£$ years than among other smokers or non-smokers 
of comparable age a Pipe smokers apparently ex¬ 
perience an almost ± equal increase in the incidence 
of lip cancer, compared with other smokers or non- 
smokers. It is somewhat surprising_to find that 
the type of smoking, i. e., cigarettes for lung 
cancer, pipe for lip cancer, is the associated 
factor rather than the actual use of tobacco. 

"Thedata suggest^ tJWt although they do not establish^ 
. . causaljf. relationaliApx between cigaret*^.and pipe . . 

smoking and'cancer of'the lung and'lip, -respectively. 
The statistical association may, of course, be due 
to some other unidentified common factor between 
these types of fas smoking and lung and lip cancer." 
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STUDY OF SHOEING HABITS PY GR AHAM AN D CO-I7QRKSRS 1918-1 9 50: 

E. Graham presented a paper on the smoking habits of lung 

Ca n(<r 

cancer patients before the First National Conference in 19ii8 0 His 

V c f tP-. ^ 

paper was ft betrarr t rgrt by Laurence (I9ii8). It is from the latter 

source that the follovri.ng material is taken, Graham studied the 

smoking habits of 200 male lung cancer patients in the age group 

' -LO-fiO^d. the smoking 'habits of ’ 500 male .patients' of •'the "saine'' ‘’ 

l\ 

age group who did not have lung cancer. His data showed that of 
the 200 patients with lung cancer, 95*5 percent had smoked one 
package of cigarettes a day or more for at least twenty years. Of 
the 500 patients.who were free from cancer, on the other hand, only 
50 percent smoked a package or more a day during the past 20 years® 
Graham's study also reported that of 200 patients with lung 
cancer .only 0.5 percent were non-smokers, while of the 500 patients 
studied as controls, 11 percent were non-smokers. According to 
Laurence (19W), Graham emphasized that no conclusions could be 
drawn from these studies that cigarette smoking, no matter how 
heavy, will itself cause cancer of the lung, no matter over how 
long a period, since fifty percent of the control patients smoked 
the same amount over the same period without develop*nr a lung 
cancer® However, all studies pointed to the conclusion that cancer 


develops because there is a predisposition -£er it, either hereditary 


or environmental. Graham felt that if a susceptibility to lunt 
Jancer already exJsts, theq it is possible that cigarette smoking 



Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 
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Graham also reported a very large difference in the ratio 
between men and women in the susceptibility to lung cancer, and 
indicated that a hormonal factor might possibly be responsible 
for this. However, it was pointed out that it was premature to 
draw such a conclusion, since it was found that the average dura¬ 
tion of smoking in patients with lung cancer was 35 years, which 
goes back to about the time when women were .lust beginning to smoke 
•commonly'in the; United States. 

Wynder and Graham (1950) reported a study of the smoking 
habits of 68h cases of bronchiogenic carcinoma. These workers 
obtained the data not from hospital records (since it was clear 


that routine hospital records did not supply adequate answers to 
questions), but rtMmer largely through personal interviews, using 
a standard questionnaire. In this study 63 k lung cancer patients 
were directly interviewed. Thirty-three replied through mailed 
questionnaires and data on 17 were obtained by questioning persons 
who had known the patient throughout his adult life. As patients 
entering hospitals with chronic disease of the lungs usually have 
stopped smoking months or even .years before, the average use of 


tobacco was estimated during the last 20 years of their smoking 
period. Control patients were similarly questioned, and 7<ynder 
and Graham felt that any possible error lying in this method of 




Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 







of dust or fumes they had been exposed, All the cases studied by 
Wynder and Graham had their diagnoses confirmed by microscopic 
examination* Of the 68U cases studied, 6o5 male and 25 female 
patients had epidermoid ^undifferentiated ^nd unclassified car^- 
cinomas, and 39 male and 15 female patients had adenocarcinomas, 
Wynder and Graham, to reduce all bias on the part of the 
interviewers who saw patients believed to have bronchiogenic 
carcinoma, conducted a control study in which -non-medical'inves¬ 
tigators interviewed every patient over 30 years of age admitted 
to the chest service of Baines Hospital without knowing the diag¬ 
nosis in advance. When the final diagnosis was determined, all 
cases of lung cancer (75> men) were separated from the other cases 
(132), In addition, the same interviewers interrogated patients 
with cancer of the lung at other hospitals in St, Louis, also 
without previous knowledge of diagnosis. These non-medical 
investigators also questioned 25 patients with* cancer of the lungs 
at several hospitals ojf 

To provide a further control^ groups of non-cancerous smokery 
780 patients of the general population at several hospitals were 
interviewed. An additional 552 female patients without lung cancer 
were also interviewed, 

Vender and Graham, to make possible statistical analysis 
of their results, utilized the following classification of smoking 




hahits j 






Group 0.Non-smokers (less than 1 cigarette 

per day for more than 20 years) 

Group I.Light smokers (from 1 to 9 cigarettes 

per day for more than 20 years) 

Group II.. Moderately’heavy smokers (10-15 cigarettes 

per day, more than 20 years) 

Group III.. Heavy smokers (16-20 cigarettes per day, 

more than 20 years) 

Group IV.. Excessive smokers (21-3^ cigarettes per 

day, more than 20 years) 

Group V ........ Chain smokers (35 or more cigarettes 

........... . per day for.at.least 20 years). 

yii & "M 4 - 

<5:———In above classification, VJynder and Graham arbitrarily 

•Wc t>*«- 

counted 4-cigar as equivalent to# cigarettes, and y pipeful of 
tobacco as equivalent to 2.5 cigarettes. If a patient smoked for 
less than twenty years, his amount of smoking was adjusted to a 
twenty-year period, i.e., a patient smoking twenty cigarettes for 
ten years was classified as smoking ten cigarettes daily. Group II. 

These workers stated, however, that such adjustments were rarely 
necessary, since only a few patients had smoked for }ess than 20 
years. In those cases, where a patient had habitually smoked more 
than one type of tobacco during the last twenty years, the various 
types were treated additatively in this classification. 


Wynder and Graham reported^ data on the smoking habits 


of 100 patients with cancer of the lungs and 186 patients with 
diseases of the chest other than cancer, both groups being inter¬ 


viewed by two non^medical investigators who had nq prevlious knowledge 


of the diagnosis ijn a given case, and found no nori-smokdrs among the 



1U.1 percent nop-smoBers among 
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the patients with cancer were in the classification of moderate 
heavy to chain smokers and 53 percent were excessive and chain 
smokers, while among the patients without cancer 75.3 and 23 percent 
respectively fell among these smoking groups. 

Wynder and Graham further reported the smoking habits of 83 
cases of cancer of the lung interviewed independently by four 


cooperating groups of physicians in various parts of .the•United 

States. They found that 2,h percent of these lung cancer cases 

were non-smokers and 93.2 percent moderately to chain smokers, 

while 59 percent were classed as excessive and chain smokers. 

Wynder and Graham observed that in their combined series of 

cj ^ ji, t-t //V 

605 patients with cancer of the lunps^ I t ^-p e re en t --'- 1 




and the percentage of heavy to chain smokers was 85.2 percent while 

weoition - 

that of excessive and chain smokers was h9» S^'nce the percentage/^/.* 

V< ford-- 

of these three series of lung cancer cases according to smoking habits 
corresponded closely with one another, Wynder and Graham considered 
findings based on tte study of their-additive series of 605 cases 
as representative. 

These workers noted that the age distribution of cancer of 
the lungs in their combined series showed only 2.3 percent of the 
patients to be under ^0 years of age, while 79.3 percent were 50 
years or older. On comparing the amount of smoking in 605 patients 
with cancer of the lungs with that in 780 male patients with other 
diseases (adjusted to comparable a^e distribution and economic 
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distribution) it was reported that while there were lii.6 percent 
non-smokers among the oatien_+s with other diseases, there were 
1.3 percent non-smoker3 among the male lung cancer patients. 

Vihile there are 5u.7 percent heavy to chain smokers and 19.1 percent 
excessive and chain smokers among the general hospital groups, there 
**•6 86.U and 51.2 percent, respectively, among the patients with 
cancer.. These.workers felt that.these differences were highly sig¬ 
nificant and suggested that in general the patients with cancer of 
the lungs in their forties and early fifties have smoked more 
heavily than the older patients with this disease. However, this 
observation did not seem to apply to the few patients in their 
thirties. The age group 70-79 had the greatest percentage of 
light and moderately heavy smokers. 

Wynder and Graham concluded that the values for the combined 
results of 60 ^ patients with cancer of the lung, as compared with 
780 men in the general hospital population had the probability of 

(n) 

a deviation from expectation/for various groupings of the smoking 

in no case greater than 0.0001. These workers statl^bhe following: 

"On the basis of the statistical data for 
... the combined results when the non-sr.okers 
and the total of the high smoking classes of 
patients with lung cancer are compared with 
patients who have other diseases, we - can reject 
the null hypotehsis that smoking has no effect 
on the induction of cancer of the lungs. If 
smoking does not have anything to do with the 
induction of cancer of the lungs, then the 
„observed deviation could occur only with the 
probability (p) as shown above." 













Wynder and Graham also presented some miscellaneous data on 
the cigarette smoking habits of the group vd.th cancer of the lung. 
Nearly all (98.7 percent) of the cigarette smokers, but fewer pipe 


' 22 .) 


(62.9 percent) and cigar (18 percent) smokers, stated that they 
inhaled. Of the cancer patients interviewed, 78.5 percent stated 
that they usually began to smoke before breakfast. Among the 
general hospital population, pipes and cigars were smoked more 
prominently in the older'age groups« "• 


■Wynder and Graham reported that the duration of smoking 
in the 605 patients with lung cancer was such that 56.1 percent 
had smoked for 20 years or more, 85.h percent for 30 years or more, 
68.2 percent for 35 years or more and ?0,2 percent for itO years or 
more. Only 3 of the patients with bronchicgenic cancer began to 
smoke after the age of '25* 

Y/ynder and Graham also found that among 39 men with adeno¬ 
carcinoma of the lung there were li non-smokers (10.3 percent), a 
percentage higher than that found for other types of brcnchiogenic 
carcinoma. There v,ere 7 chain smokers (18 percent) significantly 
more than in the general male hospital population; 10.3 percent 
were excessive, 38.5 percent were heavy, 15.h percent moderately 
heavy- and 7.7 percent light smokers. They concluded that the in¬ 
fluence of tobacco sr.oking on .the induction cf adenocarcinoma v<as less 
marked than with brcnchiogenic carcinoma. Among 13 women -with adeno¬ 
carcinoma and two designated as having terminal bronchiolar carcinoma, 
there was not one heavy smoker; thirteen v.-en non-smokers and two 
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light smokers# Among 25 female patients with epidermoid and 
undifferentiated carcinoma, however, there were 15 smokers of many 
years 1 duration as well as 10 non-smokers 0 Among those who smoked, 
there were one light, four moderately heavy, six heavy, two excessive 
and two chain smokers# 

These vrorkers also interviewed 552 female hospital patients 

without cancer of the lung with regard to smoking habits# The 

data obtained' showed' that- few' women' in the - cancer age .have been • 

heavy smokers for many years and that most cf the heavy smokers 

7 q, tr> 

are young women# Of these 552 women, percent were non-smokers; 

11#3 percent were moderately heavy to chain smokers,'and only 1*2 
percent of the controls in the cancer age were excessive or chain 
smokers for at least twenty years# 

V/ynder and Graham pointed cut that since in a small per¬ 
centage of cases lung cancer occurs in ncn-snckers and minimal 
smokers, and since it obviously does not develop in every person 
who has been a heavy smoker for a lcng time, that smoking cannot 


be the only etiologic factor in the induction of the disease# 

Thu These workers stated: 

”••• the temptation is strong to in¬ 
criminate excessive smoking, and in 
particular cigsret smoking, of a long 
period as at least one important factor 
in the striking increase of bronchiogenic 
carcinoma for the reasons: (1) It is rare 
to find a case of epidermoid or undiffer¬ 
entiated carcinoma in a male patient who 
has not been at least a moderately heavy 
smoker for many years; (2) the use of cigar¬ 
ettes is much greater among patients with 
cancer of the lungs than among other patients 



Source: https://www.industrydocurnents.ucst.edu/qocs/xqDiuuui 
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of the same ape and economic groups; 

( 3 ) the sex distribution of cancer of 
the lungs roughly corresponds to the 
ratio of long-term smoking habits of 
the two sexes .and (Ll) the enormous 
increase in the sale of cigarets in this 
country approximately parallels the in¬ 
crease of bronchiogenic carcinoma." 

Wynder and Graham, of course, appreciated that by itself the last 

observation means little since similar curves could be drawn for 

many other; commodities • , 

These v/orkers noted that the majority of patients with lung 
cancer are cigarette smokers rather than pipe or cigar smokers, the 
ratio being over and above that found in the control hospital popu¬ 
lation, and suggested that this may be due in part to cigarette 
smoke being more frequently inhaled that that of either pipes or 
cigars, partially to the physical and economic convenience (more 
persons are heavy smokers of cigarettes than of either pipes or 
cigars), and to certain irritative substances that may be present 
in cigarettes in greater amounts than in pipes or cigars. With 
regard to the last consideration, they point out that the role of 
paper, the use of insecticides during the growth of the tobacco, 
and the other ingredients warrant further research in this regard. 

Wynder and Graham pointed out that if s~okinr is an etio- 
"lcric factor in the development of lung cancer, aonan ntly a time 


lag exists. Cancer of the lung occurred in three cases in which 

ten years or more; these three 
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patients had smoked for thirty years or more previously, and 
none pave a history of occupational or other irritative exposures. 

Wynder and Graham in an addend™ reported the smoking 
habits of a few additional cases of lung cancer. In one series of 
2li cases of lung cancer there were no non-smokers or light smokers, 
7 heavy smokers, 13 excessive smokers, and L chain smokers. In a 
further series of 2i patients, there was one non-smoker ( a 72-year 
old blacksmith), 10‘heavy smokers, 6 excessive smokers and I4 chain ' 
smokers. They concluded that these additional hS cases showed the 
same trends noted in the larger series discussed above e 
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Schrek and co-workers Jdi Jonmij l ? 5f raa poytod ^^A—ig^r'^-' 


Schrek and co-workers^n Jonu e iy 1 5 5^ aa poytod ^^wg^r-^— 

smoking habits of 82 men with cancer of the lung 

and 73 men with cancer of the larynx and pharynx and compared 

these habits with those of a control group of 522 patients ^ . 

$ofb-r+h«* tbs'- u dtjfJ"'*- s # s7 '*"0^ ey ‘ri*' / 

,j with miscellaneous tumors. They reported a relatively high v*>u- 

a L - ' - 

'j •ft* percentage of cigarette smokers, among the patients with cancer l** »<'*• 

.V A c< **& ch«ic‘ 

e ** of the respiratory tract as compared to the control group. They 0< /t '“ * 

. : c n . . dA. sty.Ti / ‘ 


^ 

* *’>"*?'. concluded ‘.that'.this fcpparent correlation, iri the'.incidence .of' • 

*T 

cigarette smoking and the incidence of cancer of the respiratory 
tract appeared to be both statistically and biologically sig¬ 
nificant. Tho" stated, "there is strong circumstantial evidence 

that cigarette smoking was an etiologic factor in cancer of the 

found 

respiratory tract". These workers/only apparently negative cor¬ 
relations between cigarette smoking and miscellaneous cancers. 
They fcund no correlation between the incidence of cigarette 
smoking and the tumors of the upper digestive tract. The group 
/ of patients with tumors of the lung, larynx and pharynx, and the 
J lip fmmifK a significantly higher percentage of smokers (68.3, 

ffrtw./ 

69.9, and 62.9S,respectively) than the control group of ratients 

A. ^ » 


r 4 


In this study of Schrek and co-workers, the arithmetic mean 
for the ares of the patients with cancer of the lunp, larynx and 
pharynx,and lip, 51.16, 52.57, and 52.72 years did net differ 
sirnificantly from that for the control proup (51,98 years), 
lnese workers rcaue a detailed study and analysis cf the percentage 


^ource!nttps://www.mdustrydocuments.ucsf.edu/docs/xqblOOOO 
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of cigarette smokers and men with cancer of the ] irvnx and 
pharynx corrected for age and race (negro patients excluded) 
and concluded: 

11 •••the percentage of cigarette smokers in men 
with cancer of the larynx and pharynx is definitely 
higher than in the control group (F * 0.01). For 
cancer of the lung, the percentage cf cigarette 
smokers is probably higher (P a 0 . 03 )•'* 

noted 

Schrek and co-workers also xKiixxiatf that in patients with 
tumors *in sites other than'in the respirator/ tract, the older 
men 50-59 and 60-69 years had a lower percentage of cigarette 
smokers than men lj.0—ii9 • They felt that this finding is con- 

; ^ cr*4$/ *i £ 

sistent with the greater popularity of smoking that might be 
expected to affect the younger men more than the older. 

Schrek and co-workers ai — concluded from their data that 
there are no significant differences in the geographic distribu¬ 
tion of patients with cancer of the respiratory tract and of con¬ 
trol patients. 

These workers also investigated the duration an l age of onset 


of‘smoking in patients with cancers cf the respirator:/ tract and 
in control They failed to confirm an anticipated longer 

duration of smoking and on earlier age of onset of cigarette smok¬ 


ing for patients with cancer of the respiratory tract as compared 

with patients with cancer of other sites. 

Schrek and co-workers also presented percentages ©flight 

and 

(10 or less cigarettes daily), moderate (10-20),/heavy (more than 
20 ) cigarette smokers for patients with cancer of various sites 
arid in a control group# They concluded that patients with cancer 



ablO m 
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of the respiratory' tract had a higher percentage of both heavy and 
moderate cigarette smokers than the control rroup. They concluded 
further that their findings lent support to the belief that the 
association between smoking and cancer of the respiratory tract 
had biological significance* For cancer of the lung, of the ' 
larynx and pharynx, and of the lip, the percentages of non-smokers 
were less than for other tumors (lii*6, 13*7, and 10 # 3 |^as compared 
to 23.9^). 


•SchSrk'and co-workers 
/n 




■i that’ their 'correlation 


between xxck ±n$ tobacco smoking and cancer of the respiratory 


tract could be the result of fortuitous or chance factors, an; 

that their test 1 for statistical significance indicated that the 

observed results were i^t due to faulty sampling. They felt that 
that t ft- * 

the chance «£ the correlation might be an indirect one pan be 

minimized to a considerable degree by better selection of control 


groups. 




hey concluded although a direct relati 


onsnio mav exist 


between cigarette smoking and cancer of the respiratory tract, 
smoking is, at most, only a weak carcinogenic agent. This is 
based on the mortality statistics cf the United States that 

show only 0.76J of the deaths cf men oast LO ar-> duo to cancer 

K 

of tho respiratory system. 
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xfti i /r > 

In o r itio ie m the statistical procedure of Schrek and 
co-vorkers (1950) w ay b e p ai n te d nut th e * . wh*n a control group 

of 5*003 patients selected at random as to^ diagnosis vas employed 

difference the 

(54.8 percent of which were smokers), the jranoittgh percentage of 

smokers in the lung cancer group ( about 68 percent) was not considered 

statistical ^ significant (P between 0.01 and 0.05). These workers 

therefore based thSLr analysis on a control group of 522 cancer patients 

with tumors other than those of the respiratory txxrk and upper digestive 

tracts (of which group, 48.8 percent were smokery). With adjustment of 

■ -the data for.age (and excluding.Negroes), the percentage of. cigarette 

smokers in men with cancer of the lung vas then higher than in the 

control group (P o 0.03). The choice of this second control group 

easy 

Is a departure, from other similiar studies, and does not permit comparison 
of conclusions with findings of other workers. In may be noted 

again that Schrek and co-vorkers defined /smoking" as the consumption 

A , 

Mi iif 

of ten or more cigarettes daily, a definition not adopted by other 
workers. 
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STM'P/ or J+frg/r* gr Wtso Nj/to*: 


Watson (1950) reported a study of smoking habits of lung 

cancer patients at the Memorial Hospital, New York, The data 

employed by Watson were also employed in the study of Graham 

(19^8), and Watson makes the following interesting comment: 

"In the United States some recent publicity wa3 
given to the subject of smoking in cancer by 
Dr, Graham's group at St, Louis, and, although 
. it was not mentioned,. 100, or 1/2 of - the.cases 
• studied* came -from' Memorial flospital> and the ' 

figure as first reported seem to indicate that 
97,5 percent of our cases were heavy smokers and 
none of our patients with cancer were the non- 
smokers, These figures were widely quoted, but 
unfortunately they are inaccurate," 

In the study of smoking habits at Memorial Hospital, the 
smoking habits were classified into three groups: non-smokersj 
moderate smokers (up to 20 cigarettes per day for 20 years or 
more with inhalation)j heavy smokers (20 to 60 cigarettes per 
day for 20 years or more with inhalation) • For purposes of 
comparison, one type was taken as equivalent to 2,5 cigarettes, 
and one cigar as equivalent to 5 cigarettes. The findings of 
Watson are summarized in the following two tables: 


SMOKING IN LUNG CANCER, MEMORIAL HOSPITAL, MALES 
_ (From Watson, 1950) ___ 

Smoking Classification Lung Cancer Control Series 




Non-smoker 
Moderate smoker 
Heavy smoker 


5 % 
58 % 
37 % 


11 % 
70 S 
19 % 










SMOKING IN LUNG CANCER, MEMORIAL HOSPITAL, FEMALES 



Non-smoker 58 % 60 % 

Moderate smoker 25 % 37 % 

Heavy smoker 17 % 3 % 


Watson (1950) concluded that "Comparison of the smoking 

habits of victims of lung cancer with those of control cases 

obtained by careful questionnaire affords strong ground for 

suspecting the carcinogenic possibilities of heavy, chronic 

smoking". Watson further stated; 

"Chronic, heavy cigarette smoking may very well 
be an additive factor in the causation of lung 
cancer in sensitive individuals. However, the 
individual irritant itself may not be as significant 
as a gltwtartty chronicity of the patient's exposure 
to that irritant. In this respect, I suppose we are 
witnessing a vast human experiment never before 
carried out by man; namely, what will be the long 
range result on the human tissues and structures 
which come in contact with that chronic smoke stream." 

The control series employed by Watson in this study seem* 
identical with that reported by Graham (l?h8), and therefore 
presumably is based on 500 males in the age group itO-80 years. 
From the limited data and details reported by Watson, it is 
not clear that the cancer series has the same age distribution 
as the control group, or whether the two are of comparable 
economic distribution. 
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STUDY OF SMOKING RAF ITS E v DOLL AND HILL, 1950* 


} I 

S,. it- 


Doll and Hill (1950) have reported an extensive statistical 

study of the smoking habits of 6U9 men and ,60 women with carcinoma 

of the lung and a like number of control patients with diseases 

other than cancer interviewed b y^t non-medical investigators at -20" 

hospitals in London and environs. The non-cancer control group of 

general hospital'patients were -chosen so as to be of the same sex' '• 

and age as the lung carcinoma patients* The 

control group differed slightly with regard to social class, but in 

pit 0 • 3 

no more than might easily be due to chance (oi>^rrw»5), and also 
differed significantly with regard to place of residence (Pless than 
0.001). These workers felt that the latter difference would not in¬ 
validate comparisons, especially as, in a briefer series of 98 lung- 
carcinoma patients and 98 controls seen at district hospitals in 

London this difference in place of residence disappeared. 

closely questioned 

Doll and Hill (1950) had patients qteAM tlaMdXAlaaeljc as ii 
on the following points* Ca) Had they smoked at ary period of their 
lives? ~(b) At what ages had they started and stopped? (c) What amount 
were in the habit of smoking before the onset of the illness which 


brought them into the hosp^talY (d) What were the main changes in 

i«i\fW a ™ 1 

their smoking history x£ the maximum they had ever been in the habit 


of smoking^ |e) In what varying nropnrtions had pipes and cigarettes 


been smoked 


« .»i #;T 



-they oiJdidBthev not 


•i i 

I 1 


n tthis inquiry 


iitiif*! IT •!» *• 


Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 
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a day for as long as one year, and any less consistent amount was 

ignored. In an attempt to assess the validity of relying on a pat* 

patient's memory and veracity with regard to his smoking habits, 

■(•fin.. 

these workers interviewed non-cancer patients, and after an interval 

of six months of more, interviewed the same patients a second time* The 

data thus obtained indicated a high degree of consistency hat*mm £hs 
In fee the replj^obtained 

in among akfcx is ±ha njfly sktsfanri at the two interviews* Doll and 
Hill concluded that the smoking histories obtained by their-interview 
technique w±ii were reliable enough to indicate general trends and to 
substantiate material differences between groups. 

The statistical efforts of Doll and Hill in analyzing their data 
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exceeds by far similar efforts of other recent studies on the smoking 
habits of lung cancer patients* They examined their data for possible 
correlations between (a) the proportion of smokers and non-smokers in 
lung cancer patients and control patients with diseases other than 
cancer, (b) the most recent amount of tobacco consumed regularly by 
smokers in these two groups before the onset of illness, (c) the 
maximum amount of tobacco ever consumed regularly by the smokers of 




both groups, (d) the estimated total amount of tobacco’ever consumed 
by the smokers of the two groups, (e) the age of stu d y In ilitir smoke. 


the number of years smoked, and the nunber of years stopped smok¬ 


ing in the two groups, mri (f) any possible differentiation between 

and 

the effects of cigarette and pipe smoking in the two groups,/(g) any 

W m t m 


differentiation between the effects of inhaling in the 'rnrmVinri 



documents.ucsf.edu/docs/xablOO(>H] 







group* The findings based on these varied methods 


of evaluating smoking histories are discussed in the following para¬ 


graph. 

Doll and Hill examined thahraata for any association ^*—^**- between 
the proportion of lung carcinoma patients who hgd been smokers and the 


proportion of smokers in the comparable group of subjects without cancer, 

Of 61*9 male lung cancer patients, 0.3 percent were non-smokers, while 

in the control male group of 6 ii 9 patients h.2 percent were non-smokers.' 

The probability that this difference was a chance occurrence was cal- 

60 

culated to be 0.00000061*. In the case of/female lung cancer patients 
and in a like number of female control patients the respective pei>« 
centages of non-smokers were 31,7 percent and 33.3 percent. The 
probability that this difference was a chance occurrence was calculated 


to be between 0.01 and 0.02. Doll and Hill concluded that the very 
small proportion of those with carcinoma of the lung who had been nod- 
smokers was mwart significantly than the corresponding proportion 
in the control group, and that ip women the habit of smoking was sig¬ 
nificantly more frequent among those with carcinoma of the lung. 

Doll and Hill (1950) also classified the smoking habits of the 
lung cancer patients and control patients according to the amount they 
smoked immediately before the onset of the illness which brought them 


into the hospital ; if they had given up smoking before then, they were 

classified according to the amount smoked immediately prior to givin 

it up. To permit a common classification of both pipe and cigarette 

oV^OouhCC- 

smokers, a conversion factor ofyl'ea-. of toba 


Source: https://www.industrydocuments.ucsf 


edu/docs/xqblOOOO 
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to four cigarettes a day was assumed inasmuch as there is about 
e«e 

T, of tobacco in 26.5 normal-size cigarettes. These workers 
* 

presented the following tabulation* 


MOST RECENT AMOUNT OF TOBACCO CONSUMED REGULARLY BY SMOKERS BEFORE 
ONSET OF PRESENT ILLNESSJ LUNG CANCER PATIENTS AND CONTROL PATIENTS 
WITH DISEASES OTHER THAN CANCER 

(Adapted from Doll and Hill, 1950) 


No. of Cigarettes Smoked Daily 

Disease Group j c/si*. 

1 5 15 25 50* 


. / Kale Patients : 

^£>|Lung Cancers (61*7) (5.1*) (38.6*) (30.3*) 

I Control with 
freL Diseases other 

■»$f* j than Cancer (622) (8,8*) (1*7.1*) (30.5*) 


Female Patient s t 

/^^»)Lung Cancers (Ul) (17.1*) (1*6.3*) (22.0*) 

, Control with 
Diseases other 

vy. » than Cancer (28) (1*2.9*) (35.7*) (21.1**) 



Q V«/ (" ^ 

' * tiOft. 


Application of the "Chi" test to the data of the above table indicated 

t/> 

that the probability of the observed differences in the distribution of 
smoking habits being a chance occurrence 

/of male lung cancer patients and male control patients/was less than 



O.OOlj in the female lung cancer and control patients, the corresponding 
probability of chance occurrence fell between 0.05 and 0,10. Doll and 
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Hill concluded that, apart from the general cx . a m/ri smokers found 
in lung ramnc carcinoma patients (see above paragraph), there was 
in this group a significantly higher proportion of heavier smokers 
and a correspondingly lower proportion of lighter smokers than in 
the comparative groups of control patients with diseases other than 
cancer. For example, in the lung cancer group, 26.0 percent of 
the male patients Consumed. 25/or'more cigarettes a day .while in the. 
control group of other male patients only 13#5 percent fell in this 
classification* A similar trend was observed for females, but as the 
numbers involved were small and differences less marked, the trend 
ie^not as significant statistically. These workers stated, however, 
that if the female lung cancer patients were compared with the total 
number of women interviewed (i. e., non-cancer and other cancer groups) 
with appropriate adjustment for age differences, the trend observed 
with male patients was also established with the probability of chance 
occurrence of about 0.001. 

Doll'and Hill (1950) went one step further in the analysis of the 
smoking histor/ies by classifying the lung cancer feroup and the control 
patients with diseases other than cancer according to the maximum amount 
of tobacco ever consumed regularly. The data are summarized in the 
following table: 
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smoked (expressed Of cigarettes) were made by multiplying the daily 


amount of tobaoco smoked by the number of days that the patient had 
been in the habit of smoking and mati e gLl e wo^T e for the major r e c or ded 

<yttt+JtSL 

changes in the smoking history. These workers admitted that such 
A 

estimates were only very rough approximations to the truth, but thought 
that they were accurate enough to reveal broad differences between the 
groups. The data are presented in the following table. 


ESTIMATED TOTAL AMOUNT OF TOBACCO EVER CONSUMED BY SMOKERSj LUNG CANCER 
PITIENTS AND CONTROL PATIENTS WITH DISEASES OTHER THAN CANCER 

qjap+el £***** 

(Doll and Hill, 1950) 


No. of Cigarettes Smoked Altogether 


Disease Group & 


TT c f* s ° 


J§L 


50,000 


150,000 


250,000 5oo,ooo 


Male Patient si 
Tung Cancers (61*7) 

•or 

V j Control with 

V ^ J Diseases other 

v l than Cancer (622) 

tux Fema le Patient s: 

^ -^Lung Cancers (1*1) 

f u (, U I j Control with 

* '—^(Diseases other 
than Cancer (28) 


(2,9%) 

(22.1**) 

(28.3*) 

(31.856) 

(5.8*) 

(30-5*) 

(29.3*) 

(28.9*) 

(21*.W) 

(1*6.3*) 

(12.2*) 

(17.1*) 

(67.9*) 

(17.9*) 

(10.7*) 

(3.6*) 






( 0 . 0 $) 


Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 
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MAXIMUM AMOUNT OF TOBACCO EVER CONSUMED REGULARLY BY SMOKERS} LUNG 
CANCER PATIENTS AND CONTROL PATIENTS WITH DISEASES OTHER THAN CANCER 


(Adapted from Doll and Hill, 1950) 



No. 

of Cigarettes Smoked 

V 

as a Dally Max* 


Disease Group ^ 

. wrt• rtf- . 

• 1 

5 . 

. 15 ■ 

25 

J 

SQL. 

t . 

t/*3< Y 

Vale Patients: 



(30.3*) 

(26.9*) 

(7.0*) 

m 

—^Lung Cancers (61:7) 

. f {Control with 

“^/Diseases other 
than Cancer (622) 

(3.7?!) 

(32.1*) 

\ 

(6.1*) 

(38.9*) 

(32.3*) 

(19.0*) 

(3.7*k. 

Female Patientsi 
—s,Lung Cancers (1:1) 

(1U.6*) 

(36.6*) 

(29.3*) 

(19.5*) 

(0.0*) 

6f 

a 

I % /( 

j 1 * ^Lb 

1 

^r 

r (Control with 

1 Diseases other 

* than Cancer (28) 

(U2.9*) 

( 32 . 1 *) 

(21.10 

(0.0*) 

(3.6*) 


Application of the "Chi" test to the above distribution of the maxi¬ 
mum of tobacco consumed regularly by the male lung cancer md control 







patients indicated that the lung cancer distribution could be a devia- 

‘v its a.- 

fcion from the control series by chance occurrence only of. the order 


•of probability less than O.OOlj similarly, with the female patients 

() C Jf ^ 

that the ^ distribution could be a chance occurrence at—a proba¬ 
bility between 0.02 and 0.05. 

Doll and Hill (1950) also classified the lung cancer and control 
group according to the estimated total amount of tobacco ever consumed 
by the smoking patients* This estimate of the 
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with a probability less than 0.001; in the case of the female patients, 
the probability fell between 0.00} and 0.01. 

Doll and Hill concluded that whichever measure of smoking was 


taken (whether the most recent amount of tobacco consumed, the 
maximum amount of tobacco ever consumed regularly, or the estimated 
total amount of tobacco ever consumed) the same result was obtained: 
namely, "a significant and clear relationship between smoking and 
carcinoma of the lung". Buqpceh These workers observed that it'might • 
perhaps have been axphid expected that the maximum amount ever smoked 
and the total amount ever smoked would have shown a closer relation¬ 
ship to lung cancer than the more recent amount smoked before the onset 
of illness. However, any greater efficiency by the use of these refined 
concepts might be counterbalanced by the inaccuracy of requiring patients 
to remember habits of many years past. 

Doll and Hill also presented comparisons of the age at which pa¬ 
tients began to smoke, the number of years they had smoked, and the 
number of years they had given up smoking. Their original article 
should be consulted for relevant tabular data. They concluded that the 

lung cancer patients showed a slight tendency (P between 0.3 and 0.5) 

Jtf a slight tendency** 1 --> 

to a tax stafct smoking earl^ in lifey^to continue longer ( ^0.05 t^ .10), ) 


igXSBBIMKXragtf* 


? and a slight tendency between 0.01 and 0*02^ to be less inclined 
to stop, but the differentiation was certainly not sharp, and these 
workers concluded that the difference was t echnically significant only 
with respect to the length of time stopped. 



Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 
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In the work discussed above, Doll and Hill drew no dis- 

t/y ■< ~^- a ' 

tinction between cigarette and pipe smokers. To ov e r come t he 

tv* •'*■*— 

possible objection t-ha± both methods of smoking m sx m ay- not - 
^^equdly related to carcinoma of the lung, these workers com- 
t pared the proportion of "pure pipe 11 and "pure cigarette" smokers 
among the lung cancer and non-cancer control patients # 0f the 
. 525 lung cancer patients, who had smoked either pipe or. cigarettes ‘ 
but not both^ 5.7 percent were pipe smokers and 9h*3 percent were 
cigarette smokers; of 507 control patients with other diseases, 

9.7 percent were pipe smokers and 90.3 percent were cigarette 
smokers. Application of the "Chi" test to this data revealed 
that the lower proportion of pipe smokers, and the corresponding 
excess.of cigarette smokers in the lung cancer group >e unlikely 
to be a chance occurrence (P between 0.01 and 0.02). These workers 
observed that therefore it seemed that pipe smoking is less closely 
related to carcinoma of the lung than cigarette smoking. On the 
other hand, they realized that light smoking was less closely re¬ 
lated to carcinoma of the lung than heavy smoking, so that the 
result might be explained merely on the ground that pipe smokers 
tend to emoke less tobacco. 

Doll and Hill asked all paXlaxtx wfcaxxar lung cancer and 
non-canceroue control patients who smoked whether or not they 
inhaled. Of the 6R8 lung cancer patients who smoked (men and 
women), 6l.6 percent said they inhaled and 38.1* percent said they 
did not; the corresponding figures fer 650 patterns with 
diseases other than cancer were_ftL. Jn*rrent_inhatcai M12 Q 


Source: https://www.inL 
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percent non-inhalers. It thus appeared that lung carcinoma 

patients inhaled slightly less often than other patients (P between 

0,02 and 0.05); however, Doll and Hill observed that the difference 

is not large and if the lung cancer patients were compared with 

all of the other patients interviewed, and the necessary allowance 

made for sex and age, the difference became insignificant (P between 

0,5 and 0.7) , . These workers , felt that the finding*^that inhaling ' • 

was no more a common factor among lung cancer patients than among 

other patients was anomalous^ 'f/t *1 , 

Doll and Hill (1950) devoted some consideration as to 

whether their findings of an association of tobacco smoking with 

lung cancer might be due to an unrepresentative sample of patients 

with cancer of the lung or to a choice of a control series which 

was not surely comparable, or **¥ hey - ha ve b ee n produced by exaggera- 

tion of %i»e smoking habits by patients who thought they had an ill- 

ness which could be attributed to smoking^ <|P could be produced 

by bias on the part of the interviewers in taking and interpreting 

the 

the histories, "These workers ruled out the possibility that/lung 
cancer group and the control group/ were not exactly comparable 
because of some differences in the place of residence, By the 
reasoning that more of the lung cancer patients came from small 


towns or rural districts, andthe g figures obtained in their 


COM' 


study indicated that the consumption of tobacco per person in 
these areas was less than in London, therefore, this feature 
not account for the observation that the lung cancer patients smoked 


Wk-tn 



lung cancer ( 


comparison pas confined to/patients control patients 
/ hospitals of greater London - and t 



S' 
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*11 resided in greater London - the findings were typical with 

<4i?w o *\ 

those in the broader series. / w llh regard t e the possibility 
the 

that the choice of/control group from patients with various 
diseases is other than cancer had resulted in a selection of 


subjects with a smoking history less than the average, Doll 
and Hill re* e o n*d~that thl e was —» v ery u nli ke l y—as there is— 
nn e.Tidftn'Mf to—su g gest 1 , ,u tha n sao Wnsg- 4 e- a .—- 

r hara^r^Mn of porvannq nf nryT g w ni ip o f d< HW B flng and CPr- 

iainSy* co u l d- net be held an that It w as equally a ' c l midLleilstib 


o f rnr n nm m i ff i n I ii l f > i' , " rn 'M 11 * 1LJIJU ll 4 1 l ~ " totm watm: nf * h e lung, 
whan the smoking habits of the control patients -- 


o*4 >90 v>- y'+Sfi*'-* . 

nnnlj'mr 3 according to the types of diseases^fijaking allowance for 


the sex and age composition, no significant difference (P between 


Jsp 

7 T 



with those controls selected by the interviewers, no appreciable 
difference in smoking habits could be discerned between the two 
groups. The possibility of bias by the interviewers was ruled 
out by comparison ofthe smoking habits of the 709 patients with 
carcinoma of the lung with 209 patients who have been incorrectly 


described to the interviewers as having carcinoma of the lung. 

No significance or correlation of the smoking habits of the true 
lung cancer group and the "falsely reported" lung cancer group 
existed £±essxfcks)( (P less than 0.001). Conversely, when these 
209 patients who had been incorrectly reported to have carcinoma 
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of the lung were compared with regard to smoking habits to 1,553 

patients suffering from conditions other than lung cancer, a sig- 

« 

nificant correlation did exist (P between 0.5 and 0.70). Doll/ 
and Hi^l reported that'when the smoking histories collected by 
the four interviewers were separated and analyzed, highly sig- 
nifcant differences were found between the lung cancer patients 
and the other patients interviewed in the case of three of the 
interviewers. In the case' of •the fourth interviewer, the'.dif-' ' 

ference was in the same direction, but, owing to the small number 

V4 luhjecmctil' 

of patients seen, the results were not technically significant 

/V 

(P between 0.1 and 0.05). 

Doll and Hill, from further consideration of the smoking 
histories odd tatta given by the patients withosfc^ancer of the 
lung made a tentative estimate of the number of mmmi people 
who smoked different amounts of tobacco in greater London, and 
hen:e^estimated the relative risk of developing lung cancer among 
different gradejof smokers. The figures thus obtained were ad¬ 
mittedly speculative, but suggested that, above the age of US, 

the risk of developing lung cancer increased in simple proportion 

it 

with the amount smoked, and that/was approximately 50 times a3 
great among those who smoke 25 or more cigarettes a day as among 
non-smokers. 

Doll and Hill (1950) observed that it is tempting to ascribe 
the hieh sex ratio in the incidence of human lung cancer to the 
greater consumption of tobacco by men, but on such a basis, the 
incidence of lung cancer would be expected to be the same among 
non-smokers in both sexes. In their series, however, two out of 
&SXMUIX 
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61i 9 men and 19 out of 60 women with carcinoma of the lung were 
non-smokers. These workers pursued this question further by 
estimating from the data available from their study and from 
vital statistics that there were in 19^8 about 175>000 men 
and 1,582,000 women in London between the ages of 25 and 75 
who were non-smokers. Taking these figures, adjusted for 
age distribution,' they calculated that, if the.incidence of 
the disease was equal among non-smokers of both sexes, one 
Case should have occurred in a man in their series and 15 in 
women. In fact, the observed ratio was nil to 16. Doll and 
Hill concluded that this finding is consistent with the theory 
that the risk of developing carcinoma of the lung is the same 
in both men and women, apart from the influence of smoking. 
However, they granted that it is not possible to demonstrate with 
their data that different amounts of smoking are sufficient to 
account for the overall sex ratio. 

Doll and Hill concluded* 

•To summarize, it is not- reasonable, in 
our view, to attribute the results to any 
special selection of cases or to bias in re¬ 
cording. In other words, it must be concluded 
that thero is a real association between car¬ 
cinoma of the lung and smoking. Further, the 
comparison ofthe smoking habits of patients 
in different disease groups... revealed no 
association between smoking and other respiratory 
diseases or between smoking and cancer of the 
other sites (mainly stomach and large bowel). 

The association therefore seems to be specific 
to carcinoma of the lung. This is not neces¬ 
sarily to say that smoking causes carcinoma of 
the lung. The association would occur if car¬ 
cinoma of the lung caused people to smoke or if 
. both attributes were end-effects of a common cause. 
The habit of smoking was, however, invariably formed 
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before the onset of the disease (as re¬ 
vealed by the production of symptoms), 
so that the diseasw cannot be held to 
have caused the habitj nor can we ourselves 
envisage ary common cause likely to lead 
both to the development of the habit and to 
the development of the disease 20 to 50 years 
later. We therefore conclude that smoking is 
a factor, and an important factor^ in the pro¬ 
duction of carcinoma of the lung.” 

."" -v 

Johnston (1950) commented on the findings of Doll and Hill \ 

(1950) that there was no distinct association between inhaling of 
tobacco smoke 

/and the development of lung cancer that the suspicion of the 
latter workers - 'riz», the patients might not have been aware 
of what is meant by inhaling - is probably well founded. Johnston 
cited certain of his observations bearing cn this point. / 



In an editorial on the paper of Doll and Hill, the Pritish 
2 °}™! (Anonymous, 1950e) stated that persons snaking 
10 cigarettes a day are occupied with smoking for about 16 hours 

a v.eek. A. P. Colledge (195C) reexamined this observation. 

A 

As the average number of inhalations for a standard cigarette 
is about thirteen, and-each inhalation is approximately of 
eight seconds' duration, the smoker of forty cigarettes per 
day actually only has his lungs filled with smoke for a 
riod of about sixty-nine minutes a day, or Just over eight 


Source: https://www.indu! 
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STUDY OF SWOKIW3 HAPITS BY HILLS AND PORTER, 1950: 

Mills (19li3) and Porter (1918) reported that death rates 
for pneumonia, pulmonary tuberculosis and respiratory tract 
cancer had a direct and significant relationship to the intensity 
of air pollution in urban atmospheres* Males appeared to be in¬ 
volved much more than females in these effects of pollution* 

They suggested that this finding may be due to the combined and 
cumulative effects of such air pollution in conjunction with 
the chronic irritative action of tobacco smoke* In a more recent 
paper. Mills and Porter (1950) kecd .taken up a study of tobacco 
smoking habits of patients with cancer of the mouth and respiratory 
system and those of control populations* 

This study of Mills and Porter (1950) was based on the 
smoking habits of some 568 white men dying of buccal and respiratory 
tract cancer in Detroit and Cincinnati. For control purposes, Columbus, 
Ohio (white population of 270,183.in 19l*0) was chosen. In 192*7, house- 
. to-house calls, were made•in each of the -city's -61-census tracts until 
0.9 percent of the calculated number of white males in each had 
been interviewed. Smokinr data were obtained only on residents 
20 years of age or over. The data are given in the following table: 



20-29 yr (351 males) 
30-39 yr (190 " ) 

2 * 0 - 1*9 yr (216 " ) 

50-59 yr (188 " ) 

60-69 yr (120 " ) 

70-79 yr (69 m elee ) 

80- ( 19 " ) 


3k * h.5 


i 1.7 

17 f 2.7 
19 j 2.7 
21* t 3.1 
31 1 k.3 
30 = 5.7 
1*7 *11.8 


23% 2.2 
22* 3.0 
207 2.7 
2 l*i 3.3 

& 

1 * 7 * 11.8 


Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 
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Fron the above data, Hills and Porter (1950) concluded that 
cipnrette smoking was heaviest among younger male adults and de-~ 
creased with advancing age, while the reverse was true with cigar 
and pipe smoking. They also stated, but didnot include the relevant 
data in their paper that cigarette smoking was the heaviest in the 
dirty (poorer) sections of the city and diminished toward the 
cleaner periphery, while the reverse was again true for pipe and 
cigar smoking. 

These workers were aware that objections night be raised 
against the use of Columbus smoking statistics as control data 
for comnarison with disease groups in other cities and so ran 
an additional check on one category of persons in Cincinnati. They 
reported that among 310 white women in the age group 20-29 years 
scattered in all census tracts of Columbus, 39.68 percent were 
cigarette smokers, as compared to III.35 percent smokers among 520 
white women of similar age and city-wide distribution over Cincinnati. 
They concluded that this difference is insignificant. It seems un- 
•fortunate that.a similar.control finding was-investigated in males. 

study deals with male cancer cases 


in Cincinnati, inasmuch as^kheir 


only. Mills and Porter (1950) obtained inforaation on the tobacco 
smoking habits of people dying of cancer of the respiratory tract 
and of the buccal and pharyngeal tissue for the years 19hO-19h5> 
inclusive, in Cincinnati, and for 19h2-19l6, inclusive in Detroit. 
Either by circular letter or by direct visitation to the next-of-ki» 
or informant specified on the death certificate. Positive information 
on smoking habits was obtained on 25U cases in Cincinnati and on 503 
in Detroit; this represented positive information in approximately 
50 percent of the deaths liwted* Only with white miles wo ul d m 
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number of cases&ideaunte for statistical stability according to 
those workers. The following table was presented showing the 
smoking habits of the Cincinnati and Detroit white male respiratory 
tract and buccal cancer victims as compared to Coltsnbus controls 
of similar color and sex and with ape distribution adjusted to 
that of the cancer cases. 


TOBACCO SPOKING HABITS OF RESPIRATORY TRACT AND PUCCAL CANCER CASES 
(Vfhite Males; Detroit and Cincinnati) 

(Adapted from Mills and Porter, 1950) 





Cigarettes 

Pipe L 


Group 

Total Group 

No. Av.Age 

Only 

_. 

Cigars 

(%) 

Non-smokers 

OO 

Buccal cancer 

m 

s57u 

wnz? 

vznrs 

10* 2.' 1 

Columbus controls 

185 

65.3 

32* 3.5 

30* 3J4 

38* 3.6 

Diff. & Std. Err. 

- 

- 

3.0- 5.5 

25* 5.6 

28* 1).5 

P.espiratory cancer 

hhh 

58.3 

55* 2.1) 

37* 2.3 

7* 1.2 

i 

Columbus controls 

1*30 

58.2 

1)3“ 2.1) 

26* 2.1 

31* 2.2 

Diff. & Std. Err. 

- 


12* 3.1) 

n* 3.1 

2k~ 2.5 


Mills and Porter (1950) concluded from the above tabulated 

data that in Cincinnati and Detroit white males dying of buccal cancer 

showed no significsnt difference in cigarette smoking habits from the 

Columbus control group. There was, however, a decided and significant 

increase in pipe and/or cigar usage among buccal cancer victims, how- 

e'ver. They also concluded that cases of cancer of the respiratory 

tract from Cincinnati and Detroit, on the other hand, had highly 

significant elevations above normal in both cigar and pipe and/or 

the 

cigar usage. With both/buccal cancer group and the respiratory 
tract cancer group, the incidence of non-smokers was only one-fourth 
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as great as among the proper Columbus controls, these differences 
being regarded as highly significant* 

Mills and Porter (1950) stated that although the data were 
specific as to the amount of tobacco smoked daily, they were not 
complete as to duration and years* They presented a comparison 
between the Columbus controls and the respiratory tract cancer 
victims in Detroit ap to the percentage of cigarette users who 
smoke one pack or more a day (heavy smokers)* 


PERCENTAGE OF HEAVY SMOKERS AMONG CIGARETTE USERS 
(Mills and Porter, 1950) 



30-39 

liO-ii? 

50-59 

60-69 

70-79 


yrs. 

yrs* 

yrs. 

yrs* 

yrs* 

Resp. cancer (Detroit) 

86 

79 

87 

73 

67 

Columbus controls 

87 

88 

86 

82 

67 


Mills and Porter (1950) concluded that in their study no 

significant difference was seen in'the-percentage of cigarette 

users who smoke one pack or more a day ("heavy smokera") in the 

resniratory cancer group and the control group* 

Mills and Porter concluded finally: 

"The percentage of cigar and pipe smokers 
is : almost twice ;as high as white male victims 
of buccal cancer as among appropriately selected 
controls; all forms of smoking was significantly 
higher among victims of respiratory tract cancer 
than among the controls*** The percentage of non- 
smokers among white male respiratory tract of 
buccal cancer victims is only l/h as high as 
among properly selected control groups *.* Cigarette 
smoking seems to bear a highly significant relation 
to cancers of the respiratory tract but no significant 
relation to the incidence of buccal cancer. 11 



Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 







Iteldoni (195>0) has recently called attention to the 

possibility that the increased incidence of cancer of the lung 

related influenza 

in the age group of U5-50 years might be frml h* to the ixsieiaxu 

virus of the 1918 epidemic.in Italy# This virus might perhaps 

remain in an intracellular stage for decades and by accidental 

stimulation (such as tobacco) might become reactivated and in 

the face of declining hormonal equilibrium might give rise to 

cancer. 
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STUDIES OF-SMOKING HAPITS tESBBfettttBfifc' IN PROGRESS^ t<jS'// 

tyr According to a recent news item (Anonymous,.1950c), the 


United States Public Health Service has made a grant under 
lung cancer 

which/natients wttkxbKHgxusKS in Massachusetts will be 
'interviewed stc exposure to occupational hazards, previous 


hazards, previous 


lung diseases, hereditary background, and possible exposure 
to air contaminants. tbfcAzsa wf th a t li m it 1 11 I n T mT iiI n nli i i 


At>vvP^icok Ccttncev 

'to Sp-e *LcrCl < fsij) / 

/ ^ ^ -( V J ^ 

Zd&uoCtJL *" vw ' 

I Incitefy*e*{ 4 l<ruX' 

/ /{* f VO KixWi- ^ -/4/S 

cl££ -Kji CSVd^i 

l"-*" ^ kww i *> I /i+/i~L-j 

^^vc/Lt' srt-^cJU^. iv *j 

^ ccr ’flu* 

A*. IT 
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ARSRNTC IN T OP A CCO AS P05S TPLE CAR CH.'OGRMC AOENTj^ 

Ferry (1937) observed that in viev, of the possible car- 
cinorenicity of arsenic and its compounds (see Chapter IV), 
attention should be drawn to the fact that arsenic may be present 
in cigarettes in sipnificant amounts. 

.Gross and Nelson (193k) reported 9.7 to 36.3 parts per 
million of arsenic per cigarette; Vucetich and Carratala (19h2) 
reported 1 ? to 31 micrograms of arsenic per cigarette; Thomas 
and Collier (19^5), 3 c *k - llli parts per million; and recently 
Daff and Kennaway (1950) 25 to k7 micrograms of arsenic (as 
trioxide XJPJX® AS 2 O 3 ) per gram of cirarette tobacco (three United 
States brands, paper removed). These latter workers reported 
Turkish, French and Rhodesian cigarettes have nil to only k micro- 
grams of arsenic trioxide per gram. Remington (1927) reported 
about 50 percent of the arsenic-is entrained in the smoke during 
smoking; Vucetich and Carratala (19^2) reported about 70 percent 
to be entrained; and Daff and Kennaway reported only about 7.6 to 
18'.2 percent' entrained,' but' admitted experimental difficulties' in" 


determining the arsenic content of the residual stub and ash. 


It is interesting to compare^tfte amounts of arsenic 
present in tobacco products with amounts present in urban 
air. A recent air pollution study in New York City (Davis, 1951) 
has revealed t.hfct 33 dust samples taken in various parts of 
the city varied in arsenic content from 25 to 1800 parts per 
million f V (a 1 AS^ /<?$ o faiCr* jtu y 
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Freedman (1950) and Graham (19b9, 1950) have also implied ^ 
that arsenic or other foreign materials in tobacco products might 
be held responsible for any carcinogenic effect observed from the 
use of tobacco* Arsenic has alBO r been regarded by Doll and Hill 
(1990) as the only chemical that is possibly cancer-producing that 
has ever been*found in tobacco smoke. These latter workers also 


reasoned that if arsenic is the carcinogenic agent in tobacco 
smoke, it might account for the observation that deaths from 
cancer of the lung have increased more rapidly than the consumption 
of tobacco* 


Gall (1950) commented that during the first five years of 
the present century, there was no significant increase in carcinoma 


of the 1 











"P54 




DISGUSSIOU Off STUDIES OE TOBACCO SilOKIEG IP TEE 

e tiology of jfflmojworTiTTTr u^N(f~ caajc££_*' 

A large number of workers feave discussed a possiole 
relationship between bronchiogenic carcinoma and tobacco 
smoking: discussion ranging from undocumented assertions 
through clinical or autopsy observations ba-ed on individual 
or a smaxi number 01 cases, to detailed statistical studies 
of the smoking habits oi lung cancer casds. 

Criticism 01 such discussions in to to is clearly 
U'nwarrflptedi • -.Some- • of . th,e .u.ndocumnt.eci assertions, c.tand. -in - ' • • 
need of verification; others are clearly unsound, and 
critical attention has been often directed to suc^h in the 
text where' cited or co/rary assertions or evidence have 
been allowed t£ speak' for themselves. 

Some of the brietcr clinical or autopsy ooservution-• 
although relevant, are of limited value. Some because 
although percentages of smokers and non-smokers m lung 
cancer cases are given , tne numucr oi cases analyzed are tco 
few to have much statistical signil lcunce, or xxx mlcrmation 
re^ordine percentages in adequate con.rol series it not 
presented, or iniormatiun is oiten lacKing as to tne 
intensity of £ mo King or as to ics uuxki.^j. 
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It is interesting- to contrast the four most recent 
and elaborate statistical studies of the smoking habits of 
lung cancer cases by Levin and co-workers (1950), by Wynder 


iS * 


and Graham (1950), by Schrek and co-workers (1950), and 
« 

by Do Hand Hill (1950). Levin and co-workers used as a con¬ 
trol series the sum of 1,0^5 male cancer patients and 605 
male non-cancerous patients, and standardized the age dis¬ 
tribution of the lung cancer series to correspond to that of 
the control series. These^analyzed separately and together 
data for both cigarette and pipe smokers. Wynder and Graham 
employed two age-standardized control groups one of 186 
patients with diseases of the chest other than cancer, and a 
•second of JQO unselected patients; both control groups were 
collected at hospitals in St. Louis. The 605 lung cancer 
kcases, on the other hand, were collected from all regions 
of the United States. As the British Medical Journal 
(Anonymous, 1950a) observed in a recent editorial, the statis¬ 
tical analysis of Wynder and Graham suffers from this circum¬ 
stance, namely, that the control group is from a narrow regional 
group, while the lung cancer group are widely dispersed geo¬ 
graphically, and the latter group was not interviewed by the 
same examiners. Further, neither the experimental nor control■ 
series of these workers seems to be analyzed with regard to 
social status. It should also be noted that Wynder and Graham 
in most considerations lump together smokers of various tobacco 
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forms (pipe, cigarette, and cigar). 

Schrek and co-vorkers abandoned a control groirp of 

5,003 hospital patients selected randomly according to 

diagnosis, as no positive significant correlation vas 

thereby obtained between lung cancer and tobacco smoking 

(defined as the consumption of ten or more cigarettes daily), 

and employed as a control series 522 patients with tumors 

other t han those of the respiratory and upper digestive tracts. 

also 

It is curious that while Wynder and Graham and Levin and co- 

r\ 

workers employing control series resembling more or less a 
general hospital population, reported an association of 
tobacco smoking with lung cancer, Schrek and co-vorkers 
failed to do so when a somewhat similarly constructed and 
numerically larger control series was used. Doll and Hill 
employed a control series of general hospital patients vith 


conditions other than cencer selected bj 


land sex to cor¬ 


respond to that of the lung cancer case 


Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 
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A. V. Deibe 


rt, chief of 


the cancer control branch, of the 


National Cancer Institute^ has recently commented on the papers 
of Schrek et al*, fender and Grahem, and Levin et al. the*- allegtdv^,- 
that -the percentage of excessive smokers of cigarettes me stellar 
♦ht y among persons with lung cancer 

than among those with other malignant or non-malignarrt diseases* 
Albert stated^tiMt^Et is somewhat disconcerting to note that one 
group (lyftder .and Graham), included all:types, of smoking (cigarettej '' 
cigar and pipe) with equal weight in the analysis, while another 
group (Levin et al* ) stated that only cigarette smoking is statis¬ 
tically related to lung cancer* He also observed that since nr 
other environmental factor^ he s H er oft considered in a^fBF these 
three studies, the incorrect impression nay be produced that smoking 
apparently represents the only important cause in the production of 
lung cancer* He further stated: 

There can be no denying that excessive smoking 
may become a serious liability to health, aside from 
its possible relationship to the possible development 
of lung cancer* The actual epidemiologic and experi¬ 
mental evidence linking lung cancer to exposure to.tar 
dust or fines (the possible cancdrigenic agent in tobacco 
tar) leaves much to be desired** In fact, even with the 
use of highly carcinogenic coal tar introduced by various 
routes into the trachea or lung of tiu experimental animals 
it has been difficult or impossible to cause cancer of the 
lung. That tobacco tar is a much weaker cancerigenic 
agent thaft coal tar is a well demonstrated fact. In view 
of these considerations, it seems advisable not to close 
our eyes to the possibility or probable existence of 
other nancerlgenic agents in any future search for the 
-eauj|s|nfl|gnnrniJ of the lung, l arynx and nasal ain u; 
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y\ 
)& © 

522 

630 


- 4 H* *i *t . 

23.9 Cancer, resp. and 

upper digest, tracts 
excluded 

1A.8 industrial workers 


?Si 


It will be noted from the above table that the percent of male 
non-smokers in these control series have ranged from U.2 per¬ 
cent all the way to Ui.8 percentl ^ 


[owever it must be recognized that these-'percentages are not aWie^ly 
comparable as the age distribution/ of the patients , among other factors. 


varies from series to series. 


2QZ5018OZ8 A 
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Although the above criticism does not question the funda¬ 
mental validity of the varied statistical procedures employed 
In these recent atudlun, It does call attention to the need 
for further and more closely controlled statistical investiga¬ 
tions. 

It is clear that establishment of an adequate and valid 
control group is.a .difficult problem, that confronts all studies 
attempting to correlate occupational and environmental factors 
(including the use of tobacco) and the development of specific 
cancers. It is instructive to note the wide differences in 
the percentages of non-smokers in the various male control 
series employed by various workers in attempting to correlate 
tobacco use and cancer, as given in the following table* 


PERCENTAGE OF MALE NON-SMOKERS IN VARIOUS 
CONTROL SERIES REPORTED IN THE LITERATURE 




Author and 
Tear of Publication 

Doll & Hill, 1950 


tKnk.n if TV*, 

iU-. o?'*#) 

WijlVo 


Lickint, 1939 
Schairer & SchSnigor 
19U3 
F ynder & Graham, 

1950 


Wynder & Graham, 
1950 


> 


No. of 
Subjects 

72*3 

82 , 

•? 

319 

5b o 

186 


Levin & co-workers 
1950 

Schairer L SchBniper 

1913 

Miller, 191*0 
Hoffman, 1931 
Proders, 1920 


780 


10l*5 


% Male 
Non- 
Smokers 

1*.2 

3 to 10 

10.7 

// 

11*.1 


Nature of 
Subjects 


Gen. hosp. cases oihwe 
othe r than cancers 

dot ,^^ 


NormaniiaAes 



All cancegj*^. 

(N.'wW t ^ ( yc~gaJ 
Diseases^of chest 
ether than cancers 

llj»6 Kosp. cases, age dis¬ 
tribution adjusted 

15.2 All cancers 

Normal men, age 53-51* 
Normal males, cancer ages 

All cancerg 
Normal men 


hOSD. 


L«a« 
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For further comparison, it is interesting to note the 

*rcc f vi 

percentage of r.on-smokers^In various surveys of the smoking 
habits of the United States male made in recent years# Such 
data are tabulated in the following: 


PERCENTAGE OF NON-SMOKERS IN SURVEYS OF SMOKING 
HABITS OF U. S. MALE 


Author and No. of % Male Nature of 

Year of Publication Subjects Non-smokers Subjects 


Am. Legion Mag., 19h$ 

1100 

13.1 

Am. Legion Mag., 19b7 

l 56 o 

12.7 

Am. Legion Mag., 1915 

1100 

17.18 

Am. Legion Mag., 19li7 

1560 

15.8 

Gallup, 19hh 

? 

29 

Crossley, Inc., 19 I 18 

3039 

20.7 

Crossley, Inc.,191:8 

1058 

22.0 

Crossley, Inc., 19li8 

713 

18.7 

Crossley, Inc., 19i*8 

729 

18.6 

Crossley, Inc,, I 9 L 8 

158 

22.5 

Crossley, Inc., 19a8 

732 

?.2.h 

Crossley, Inc., I 9 L 8 

l8li9 

19.5 


World War II veterans, 
-Raders Am. Leg. Mag., 
all ages, all states 

As directly above 

Same as above but oc¬ 
casional smokers in¬ 
cluded 


Sane as directly above 

All ages, all U. S. 

All ages, all U. S. ac¬ 
cording to rel. pop. 
distribution 

Ages U5-6U, and etc. 
as above 

Apes }5-hh, and etc. 
as above 


Ages 20-3U, and etc. 
as above 

All ages, upper income 
only, all U. S. 

All ages, mid. income 
only, all U. S. 

All ages, low income 
only, all U. S. 
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Crossley, Inc., '19U8 

521* 

Crossley, Inc., 19U8 

350 

Cro3sley, Inc., 19U8 

631 

Crossley, Inc., 19U8 

657 

Crowell-Collier Pub*, 


1950 

2300 



1950 ? 


18.5 

All ages, U. S. cities 
over 500,000 

18.0 

All ages, U. S. cities 

100,000 - 500,000 

20.3 

All ages, U. S. rural, 
non-farm 

25.3 

All ages, U. S. rural, 
farm 

25.1 

Male readers. Colliers 
Mag. over 16 yrs. 

17.6 

As above, 36 —hi* yrs. 

29. h 

As above, UI 4 yrs. over 

20.2 

26-35 years 
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Maisel (1950) A ha\ fcstat ad »faar- mm^n wnrkprfy. hawe criticized 

Fv * —- A\. 

■j some of the recent studies of the smoking habits on the basis that the 
If r Vi.C'-' 

J comp a riscir wae made between lung cancer patients and a selected control 


lhS 0<c n 

' i W '+f. 


. . .• . - ■ . . \V. 

. group of hospital'patients, with othkr conditions rather’, than^the general' population.- 


j rk 


Although it 


desirable to have cpntrols based on a more general 


population, it must be recognized that that the choice of control group from 


hospital patiednts 


Vtt wfi"> (, 'X disuses /•£ “/(jUr 

nts seems an adequate statistical procedure (lonp ao-the 


control group 


(ay\ i i'U* JLc- 

up ts**made to fit the experimental group with regard to age, sex. 


i etc, 


economic distribution, geographical axg± origin) - unless one is prepared to 


to hold that, for example, a patient with a case of acute dermatophytosis 

^ ((a tis C 4 -Wi//•*« ~hv\ c. ^ o 

at time of interview might have smoked less k than a subject selected from 

yA A 

the non-hospital population nop tn f rn T ea m age b ecatoe n-^ h-fc; condition 
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Mills (1951) in a letter to the Editor of the Journal 

« 

of the American Ifedical Association stated that the criticism 
of Mais^ftkaf"tobacco smoking studies heve employ^hospitalized 

oatients as smoking: controls instead of a cross-section of a nor- 

1 $ «*. /l 0 M <- / 

mal, well population^ In his own study (Mills and Porter, 1950) 
the validity of this criticism was recognized and a smoking survey 


• of persons of all.ages and-colors and both sexes-were made in . . 
every census tract of Columbus, Ohio. 



* „JL S/j L _c"'t /CiS ‘' n ~' 

Mattison and Schneider (1950) i-nJ-ir-at-aH many of the 
studies associating the use of tobaflco with certain diseases 
as being inadequately controlled, but these authors 
analyze specifically any of the recent studies smoking j 

habits of lung cancer patients. j 







The Lancet (Anonymous l?50f) in an editorial posed questions 


in criticism of the statistical analysis of Winder and Graham. 




The Lancet raised the question of whether the method of diagnosis 


i’Ctj A 

employed (biopsy) reliable and sufficiently accurate for research 


purposes, and was made to confirm the diagnosis at autopsy. The 

A 

question was also raised as to whether the smoking habits of the 


• hospital population fairly represent those of the whole population, 
and nigfex some other factors that were not investigated also 

rnnramad. * Apparently no attempt was made in the study of 


Winder and Graham to ascertain whether the control groups of 


c 


patients contained the sams porrortion of suburban and rural dwelle 

<CC-»/Jh| -to ’ Tm . Uic/. 

who might be expected to ha^ different smoking habits# 

K 
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The statistical study by Wynder and Graham (1950) as 
well as the studies of some of the other workers may be 

criticized as to the classification scheme adopted for de~ 

/ 

termining the various degree of smokingj equally spaced 

fke. ■ 

arguments were not used, and, for example, classification 

group II of Wynder and Graham includes l6j-~20 cigarettes 

—* ^ 

per day for. -20 years, while group III includes 21 w -^3u 

cigarettes per day for 20 yearsi In this regard, the 

present writer in another connection asked about 65 persons, 

"About how many cigarettes do you smoke each day?", and re¬ 
eve 

ceived the reply itacfc bygone-half of these persons, "Oh, about 

one pack a day"* As Wynder and Graham's smoking classification 

group II ends with 20 cigarettes, it is not improbable that 

many of the persons interviewed in their study would be on the 

A»&- 

borderline as regard being placed in group II or group III! in 

f\ 

passing, it may afcae be noted that in certain arguments of Wynder 
and Graham a dividing line is struck between group II and group HI* 





















Many workers have reasoned that the far greater reported 
incidence of bronchiogenic carcinoma in men than in women sug¬ 
gests that an extrinsic, etiologic factor is operative to which 
men are exposed to a greater degree than women - and have held 
that tobacco smoking, which is predominantly a male habit, is 
suspect* But workers having such a suspicion have been hard . 
put'to explain why the lung'cancer sex ratio has continued to 
diverge in recent years even though smoking by women has steadily 
increased.in the last few decades* The reasoning of Doll and 
Hill (1950) in this connection is interesting as it seems to 



Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 
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The comment of C. S. Cameron, medical director of the 

American Cancer Society, cited by Spencer (1950), on the 

tatistical studies of Levin and co-workers and of Wynder 

and Graham is relevant to the present discussion! 

"The evidence that has been adduced does 
not justify an indictment of smoking as 
a cause of lung cancer in our opinion. 

We believe that the methods of collecting 
this evidence have all had certain inad¬ 
equacies, and we are now initiating another 
study which we hope will put us in a better 
position to answer this question in Sfyears." 

The studieB on tobacco and its combustion products in 

€ 

the etiology of bronchiogenic carcinoma may be discussed 
from a further point of view. Even if it be granted that 
a statistical association of tobacco smoking with lung 
cancer can be established, the association may not be a 
direct cause—and-effect relationship, but may be indiiect 
through other factors^^ 

Schrelfand co-workers (1950) have also realized th*s 
possibility of an indirect association and have suggested 
that proper selection of control groups in statistical 
studies of smoking habits may throw light on such a pos¬ 
sibility. 

^'"‘In this connection, Cameron, accord¬ 
ing to Spencer-(1950), has suggested that a common hormonal 
factor might be involved^ He- BfnrtWff! 

a 

"We have pretty well established 
that there are rather consistent 
endocrine differences in cancer 
patients, and it may be possible 
that people who are heavy smokers 
may have characteristic endocrine 
patterns. In other words, the same 
constitutional factors which make a 
per3on susceptible to cancer pay 




tource: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 
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Parnell ( 1951 ) has made the following interesting 
statement: 

"Though smoking need not he the cause of 
lung cancer, it certainly seems reasonable 
to look for an environmental influence when 
incidence has apparently increased so greatly 
in recent years. Concentration on environment 
may lead, however, to the constitutional as¬ 
pect being ignored; and this aspect is not 
without interest,,, (Sheldon and co-workers 
(1949)) published two remarkable diagrams 
illustrating the. tendency for carcinoma'of.': 
the breest and carcinoma of the uterus to 
occur in association with one kind of physique; 
each series consisted of 100 consecutive cases. 
It may be that carcinoma of the lung also occurs 
most frequently in individuals of certain build. 
There is some evidence, too, that the habit of 
smoking is more prevalent in nan of certain 
physique; and if this‘physique were the same as 
that of subjects disposed to cancer, then smok¬ 
ing could be closely associated with cancer 
without in fact causing it. The accompanying 
table gives the smoking habits of 308 under¬ 
graduates whose physique has been typed using 
Sheldon's metric technique. 


[H Percentage Distribution of Non-Smokers and Smokers by Dominarce 
I of Sooatotype _ 


\ -» ^ 

-u 

(> \ 

_- .<r-/£ 


Non-smokers Smokers 


Dominance No, 

___ No, % _ No, ■; 

Endomorphs. 56 29 51.8 27 W 3.2 

Endomorph-mesomorphs ,. 31 17 55.0 14 45 . 0 . 

Mesomorphs.. 118 69 5O.9 49 41,5 

Mesomorph-ectomorphs ..17 10 59.0 7 4 l,o 

Ectomorphs: 

Mesomorphic. 4 o 31 67.1 19 32,6 

Endomorphic . 40 30 75.0 10 29.0 



Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 
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"Is It just coincidence that the highest 
prevalence of sadSdne in young men, and 
of breast and uterine cancer in w e an , 
occurs In thoaeof similar body build? 

Or that tallihin people ware most often 
non- sa bk er s and also cooperatively free f rom 
cancer? Perhaps snaking acts as a trigger 
to a gun constitutionally loaded, and people 
of lanky build nay sacks vith relative im¬ 
punity or merely smoke less because they 
more often dislike snaking. 

I .would like to suggest the adoption, 

' nov that satisfactory techniques ‘are avail¬ 
able, of records of physical constitution 
In future research on cancer.";' 


It would be illuninating to know if the tendency for 
lung cancer is associated with one kind og physique I 






^Nnnnn 


I 






In connection with a possible indirect association of 
lung cancer in tobacco smoking through a common hormonal 
factor, it is interesting to call attention to the recent 
speculations of Lombard and Potter (1950a, 1950b)# These 
workers speculated that certain factors related to cancer 
of the cervix and breast in an extended statistical study 
• might'all involve a'hormonal factor# ''.Correlations were. 
obtained between cancer of the cervix and marriage before 

a* . + 

the age of 20 years, iBdiw&dnafce divorce/ or separatee a ms- 
aqpMhi*e, last child born to women before age 25, etc# 

All these possible factors clearly may have some hormonal 
basis. 


It should also be recognized that even if an associa^ 

/ 1 31*^4.6 A 

tion between tobacco smoking and lung canker JV fstab^isnei. 


other 


Logic factors/must be operating as thp^conditio 


dev^op smokers and in persan^not exposed t 


tobacco emoke# 


the /com- 


bustiory products of tobacco caifsorily bb very weakly cafcino- 

\ / m /A*, / iU, It 7 ** 6 


genicJoecause such afeti'vity is undemb^dtrable experiment 


animals« and/Tun^ caftcer is the cai 

;a y , 

percept of/in naafc L& years of aae 


f /tSf * nj 

tn in enfty 
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ff. C. Huepor of the National Cancer Institute has stated 

in a recent interview (Anonymous, 1950g): 

"Certainly there is insufficient evidence to 
support the claim that the recent spectacular 
rise in the incidence of lung cancerj^ue to 
an increase in the smoking habit... The smoking 
habit may play a role in the production of human 
cancer, but thfe available evidence appears in no 
way conclusive." 

The^j^i*'.disagreement among- clinicians on the relationship be- 
tween tobacco and cancer has been well summarized by the statement ft 

'f 

of C. S. Cameron (19h9), medical director of the American Cancer 1 

Society, that for every expert who blames tobacco for cancer of the 
lung, there is another expert who says that tobacco is not the cause. 




f, 
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Mills (19^1) in a letter to the Editor of the Journal 
of the American Medical Association commented that no in¬ 
vestigator has made the claim or even hinted that tobacco 
smoking is, or even may be, "the" cause of lung cancer. He 
observed that *ln every paper published, it was referred to 
as ,>a possible a contributing 1 'or'a likely^factor in the 
lung cancer increase. He further commented that no one is 
ready at this -time to prove conclusively that there is a 


"a specific cause for lung cancer 41 . 
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A large number of papers ranging from undocumented 

assertions to extended statistical studies have jtifc arleged 

an association between the intensity and/or the duration of 

% 

tbbacco smoking and tne incidence of lung cancer, Host of the 

statistical studies are not free from criticism and they would 

/ 

have been more valuable had the data been more extensive, had 
the choice of controls and their treatment been more adequate, 
and had the experimental conditions in general been more 
rigorous. ijjxJd»xxax Inspite of these shortcomings, some of 
the studies do present data with statistical significance. 

If must be emphasized uiai a statistical 
association between tobacco smoking and the occurrence of lung 
canver might not be due to a direct cause-and-effect relation¬ 
ship, but rather might be uue to indirect and coincidental 
iaotors. In connection with this latter possibility it may 
ue pointed out that actually very few persons do develop 
lung cancer in spite of tne great extent of tobacco smoking. 
Furthermore, the fact that non-smokers do develop lung cancer 
-though less "frequently tnan smokers- suggests that iactors fc 

b *^han tobacco smoking must be operative in U.e uiusawiw*. ex 
A 

lung cancer. 


» ■ in*; 
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Copter I.^L The Incidence of Lung Cancer. 

The incidence of lung cancer as determined in studies 

based on clinical, autopsy or death registration material 
has shown a progressive increase during the past three decades. 
Although the majority of recent workers have held this 
increase to he real, a aumber of investigators have cast 
doubt as to its actuality. Some have criticized the very 

i 

methods.by which the "increase" has been determined. Among 
other things they contend that at least a part of the ihcreae " 
in lung cancer incidence is due to the lengthened life span, 
to the increased attention to and the better diagnosis of 
the disease, and to the frequency of hospitalization. These 
workers holding the increase in incidence to De real 
have often based their position on the hugh magnitude of 
the increase in comparison with increases i n cancer oi the 
sites. ’N. 


^Cha^Ur JO*r. Racial and Hereditary Factors in Lung Cancer 

Although some evidence of a difference in the 
incidence of lung cancer between 3fx Negroes and Whites in 
the United States has been reported, it is doubtful that this 
difference can be explained so lely o n a racial basils. This 

difference may be only apparent and due to the larger -undiagnosed 
^residue" and to the smaller life span of the Negro. 

Available evioenoe fails to demonstrate a Vamilial ft 
or TMKkMix hereditary fac$orsin human lung cancer, although ft 

such factors clearly operate in highly inbred animal strains. ft 


Source: 
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Chapter 


Age and Sex Incidence of Lung Cancer 


■-- 7 I* the previous chapter it was shown th3t- an 

increase in the incidence of lung cancer has been reported. 
Although this increase has occurred in both sexes,it has 
been greater in thd male than in the female. The cause for 
this difference has not been ascertained and certain animal 
experiments do not support an explanation based solely on 
8 ex differences* The fact that the sexes are exposed to 
widely different environmental situations offers a possible 
explanation for the observed difference in incidence. 

""" Lung cancer is a disease of later life and seldoms 

develops Defore the age of forty years. 


/ L 

CEapter IV* Environmental & Occupational Factors in Lung Canc er 
* 

• J The realization that in the male the incidence of 
bronchiogenic carcinoma is higher and is increasing faster than 
in the female, has focused attention on the possible role of 
occupational and environmental factors in the causation of 
this condition* S®me evidence does suggest that such factors 
are operative in specific o occupational circumstances. However, 
the present state of knowleuge makes it impossible to assign 
etiologies* significance to any p&rticdlar factor or group of 
related factois that would account for the progressive and 
general increase in lung cancer incidence throughout the world. 
Many investigators have suggested the possible importance of air 
pollution ty nxastx various substances - and’especially those 
associated with increasing industrialization or uroanization. 
However in most reports comparing the incidence in rural areas 
with urban communities, the data presented show no difference 
in the incidejme of the disease *hat can oe accorded statistical 
jgnLlcan^Mwhii ndhar—hondl. t>.» iLda 


Source: https://www.industrydocuments.ucsf.edu/docs/xqblOOOO 


*J 



do not preclude the possible importance of air pollution. 

Hie present reviewer agrees witja many other 
workers that more extensive and better controlled statistical 
information is necessary oeiore a correlation can De considered 
as demonstra ted between environmental factors and the incidence 

of lung cancer generally. A possible exception to this last 
statement may be raised in specific environmental and 
occupational instances where exposure to an agent in adequate 
concentration has bden ascertained (chromates, radioactive ores, 
etc. }. 


Chapter V. Allege d Neoplastic Kespofas e of Animals tc Tobacco 
and its Combustion Products 


Extracts cf tobacco and its combustion products 
have been applied to vatious parts of many species of animals 
for long periods afxjbimx in an attempt to ellicit a neoplastic 
response. L!any of thes experiments have yielded unequivocal 
data primarily because of faulty experimental methods and because 
of the employment of questionable criteria for determining the 


presence of true malignancy. 


Cnly a 


'minority of the investigators working 


with tobacco tars or coiiuensed.whole smoke have reported any 
significant neoplastic response. In contrast none oi the studies 
in which animals were exposed to tobacco smoke over periods up 
to a-unost two years has reported any significant neoplastic resior.se, 

It might be argued that the experimental procedures employed to 

I 

date have not been stifficiently rigorous to ellicit the 

ponse. But, be this as it may, it must be emphasised that 
mul studies tc date have failed to ascertain a carcinogenic 

its combustion products. 



Source: https://www.indu! 
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The fc.lcwir.j_' hibliograf ny it arranged 
alphabetically by i-rst auj.or, and cfcronclcgicaxiy icr 

each author. 

The abbreviations ior journals are 
usually those of Chemical Abstracts (1946). 

In general, pajxx»x in the citation 
of papers that have not been personally inspected oy 
the present compiler, the secondary spurces consulted 
are cited aiso, a is 

Where cited paper/ axE now avaxiaole 
in phQtpstatic iorm in the technical Information files 
•of rh'illip• Morris .arid Co. ;• ltd., Vine; th'ie - fact- ' '•'••• : 

has been indicated Dy giving the respective iiic 
nuiiioer ior tx-e paper at the end of the citation 
in the Bibliography in the following form: /Q.T-16/. 
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